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INTRODUCTION

A regional geochemical reconnaissance study was made of the KiTIik River 
and Chandler Lake 1° x 3° topographic quadrangles, Alaska as part of the 
Alaska Mineral Resource Assessment Program (AMRAP). Presented herein is a 
description of the technique used for collecting and analyzing the geochemical 
samples, and the chemical analysis data.

Shown in figure 1, both quadrangles are between 68° and 69° North latitude 
Killik River extends from 153° to 156° West longitude and is bordered on the 
east by Chandler Lake from 150° to 153°. The southern boundary of both 
quadrangles is approximately along the Brooks Range divide. Samples were 
collected only in the mountainous parts of the quadrangles, from the southern 
boundary north to approximately 68°25' North latitude. Sampling was begun in 
the west and was completed eastward to Alapah Mountain, approximately 150°50' 
West longitude. Field camps were located at Ivotuk (Lisburn wells) airstrip 
approximately 2 km west of Ivotuk Hills at 155°46' W., 68°29' N. from June 28, 
1981 to July 22 and at the village of Anaktuvak Pass from July 23 to July 31.

SAMPLE MEDIA SELECTION

Stream-transported sediments were chosen to provide as much compositing 
as possible. Two types were taken, the minus-30-mesh stream sediment and the 
nonmagnetic fraction of the heavy-mineral concentrate of the stream sediment. 
The minus-30-mesh stream sediment provides a geochemical cross section of the 
mechanically transported components of the drainage basin. It's composition 
is controlled mainly by the major geologic units. Minor components, such as 
an economic mineral deposit, can be seen in this media, but their influence 
is subject to significant dilution by the large amount of material from the 
major units.

The nonmagnetic fraction of the heavy-mineral concentrate is used to 
prevent excessive dilution of ore-elements by ordinary rock minerals. Many of 
the ore minerals of an ore deposit are transported as detrital material that 
are mechanically resistant and of high specific gravity. They are concentrated 
in the field by panning, and later in the laboratory by heavy-liquid and 
magnetic separation.

SAMPLE COLLECTION

Within an area of approximately 9220 km2 , 436 sites were sampled to give 
a density of 1 site/21 km2 . Generally, first-order streams of 2 to 5 km 
length draining basins as large as a 10-km2 area were sampled to provide a 
stream-sediment and a panned heavy-mineral concentrate. Both were passed 
through a 2-mm screen. A 40-cm diameter gold pan filled approximately two- 
thirds full was panned to approximately 200 grams.

Sites were plotted on the 1:250,000 scale quadrangle maps and assigned a 
quadrangle designation prefix (KR for Killik River and CL for Chandler Lake) 
and a three-digit consecutive site number. Stream-sediment samples were 
assigned an "S" suffix and the heavy-mineral concentrate an "H" suffix.



FIG. 1. Index map of Killik River and Chandler Lake quadrangles



SAMPLE PREPARATION AND ANALYSIS

Stream-sediment samples were transported to the U.S. Geological Survey 
Anchorage laboratory where the dried minus-30-mesh fraction was mechanically 
pulverized to approximately minus-!50-mesh. A 10-mg sample was analyzed for 
31 elements by emission spectroscopy, Grimes and Marranzino (1968). In 
addition to the elements reported in the tabular portion of this report, the 
following elements were sought but not detected at the parts per million 
detection limit shown: As (200), Au (10), Bi (10), Sb (100), Sn (10), and 
Th (100). The stream-sediment samples were also analyzed by atomic absorption 
spectroscopy for As, Au, Cd, Cu, Sb, and Zn.

The panned heavy-mineral concentrate samples were transported to Denver, 
Colo. Following drying and sieving to minus-30-mesh; a density separation 
using bromoform, a liquid of specific gravity 2.80 to 2.89, separated the 
heavy minerals from the floated quartz, feldspar, clay, and other low-density 
minerals. Further separation on the basis of magnetic susceptibility was made 
using a Frantz Isodynamic Magnetic Separator. A forward slope of 25° and a 
side slope of 15° with a current of 0.7 amperes gave two fractions: (1), HM, 
magnetic, containing magnetite, ilmenite, chromite, amphiboles, pyroxenes, 
epidote, and olivine; and (2), HN, nonmagnetic, containing most of the sulfide 
minerals and secondary minerals of the base metals along with barite, apatite, 
zircon, and rutile. The nonmagnetic fraction was split, one part for 
microscopic mineral identification and the other hand-ground to provide a 5-mg 
sample for emission spectrographic analysis similar to that used for stream 
sediments.

The heavy-mineral concentrate samples from the Chandler Lake quadrangle 
were lost in transport to Denver; therefore, their analysis was not possible.

DATA STORAGE AND PROCESSING

The emission spectrographic analytical results for the minus-30-mesh 
stream sediment and the nonmagnetic fraction of the heavy-mineral concentrates 
along with the latitude and longitude of the sample site are presented on the 
following pages. An entry of "N" indicates the element was not detected. The 
detection limits of the analytical method for stream-sediment samples are given 
in table 1. The detection limits for the nonmagnetic fraction of the heavy- 
mineral concentrates are twice those of stream sediments because the sample 
size is one-half as large.

The analyses, along with the latitude and longitude, were entered in the 
U.S. Geological Survey computerized Rock Analysis Storage System (RASS), 
VanTrump and Miesch (1977).
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Table 1.--Detection limits in parts per million for stream sediments 
determined by emission spectrographic method

El ement

Ag

As

Au

B

Ba

Be

Bi

Cd

Co

Detection 
1 imit

0.5

200

10

10

20

1

10

20

5

Element

Cr

Cu

La

Mn

Mo

Nb

Ni

Pb

Sb

Detection 
1 imit

10

5

20

10

5

20

5

10

100

Element

Sc

Sn

Sr

Th

V

VI

Y

Zn

Zr

Detection 
1 imit

5

10

100

100

10

50

10

200

10



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s

S
a
m
p
 I 

e

C
L
2
5
6
S

C
L
2
5
7
S

C
L
2
5
8
S

C
L
2
5
9
S

C
L
2
6
0
S

C
L
2
6
1
S

C
L
2
6
4
S

C
L
2
6
5
S

C
L
2
6
6
S

C
L
2
6
7
S

C
L
2
6
8
S

C
L
2
6
9
S

C
L
2
7
0
S

C
L
2
7
1
S

C
L
2
7
2
S

C
L
2
7
3
S
 

'
C
L
2
7
4
S

C
L
2
7
5
S

C
L
2
7
6
S

C
L
2
7
7
S

C
L
2
7
8
S

C
L
2
7
9
S

C
L
2
8
0
S

C
L
2
8
1
S

C
L
2
8
2
S

C
L
2
8
3
S

C
L
2
8
4
S

C
L
2
8
5
S

C
L
2
8
6
5

C
L
2
8
7
S

C
L
2
8
3
S

C
L
2
8
9
S

C
L
2
9
0
S

C
L
2
9
1
S

C
L
2
9
2
S

C
L
2
9
3
S

C
L
2
9
4
S

C
L
2
9
5
S

C
L
2
9
6
S

C
L
2
9
7
S

C
L
2
9
8
S

C
L
2
9
9
S

C
L
3
0
0
S

C
L
3
0
7
S

C
L
3
0
8
S

L
a
t

6
8 68 6
8 68 6
8 68 6
8 6
8 68 6
8

6
8

6
8 6
8

6
8

68 6
8

6
8 68 6
8 68 68 6
8

6
8 6
8 68 68 6
3 6
8
6
8

68 6
8 6
8

6
8 6
8

68 68 6
8 68 68 68 6
8 68 68 68 6
8

i 
t
u
d
e

5 2 2 1 1 2 2 2 4 2 2 i 0 2 3 6 3 2 3 2 3 3 5 6 9 13 16 13 14 14 16 15 14 14 16 20 10
7 8

10 1 
1

12 9 3 1

37 47
2

35 55

0
58 56 4
8 50 58 30 58 4
0

45 47
8

58 32 58 38 15 14
5

4
0 32 35 52 32 30 52 33 32 4
8

45 2
0 18 55 30 20 33 32 35
3

35

L
o
n
g
i
 t
u
d
e

15
1

15
1

15
2

15
2

15
2

15
3

15
2

15
2

15
2

15
2

15
2

15
1

15
1

15
1

15
1

15
1

15
1

15
1

15
1

15
1

15
1

15
0

15
1

15
1

15
1

15
1

15
1

15
1

15
1

15
2

15
2

15
2

15
2

15
2

15
2

15
2

15
1

15
2

15
2

15
2

15
2

15
2

15
5

15
1

15
1

4
6 53
0

13 4
3 4
9

4
3 32 3
0
2
7 14 45 38 42 41 4
0 28 29 29 13

7
53
0 8

45 38 3
7 4
7 55
4 8

14 17 18 24 26 55
8

16 26

6
39 22 55 23

5
50 35
0 0

4
0 55 4
0

28
3

20
0

28 25 15 35 30
0

59 55 18 58 40 40 15 25 35 32 0 50 28 10 25 10 42

8 0
40 15
5

15 25
0 10 25

F
e
-
p
c
 t

 .
s 7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

7
.
0

7
.
0

7
.
0

5
.
0

7
.
0

3
.
0

3
.
0

1
.
0

5
.
0

5
.
0

5
.
0

7
.
0 .5

5
.
0

7
.
0

7
.
0

1
.
0

1
.
Q

2
.
0

7
.
0

5
.
0

7
.
0

5
.
0

7
.
0

5
.
0

7
.
0

M
g
-
p
c
t
 .

s

2
.
0
0

.
5
0

.
5
0

,
5
0

.1
0

.
1
0

1
.
0
0

1
.
0
0

.2
0

.5
0

.
7
0

2
.
0
0

.
3
0

.3
0

.
5
0

.5
0

.3
0

.2
0

.
2
0

.5
0

.
7
0

1
.
0
0

.7
0

1
.
0
0

2
.
0
0

1 
.
0
0

2
.
0
0

1
.
0
0

2
.
0
0

1
.
0
0

.
7
0

5
.
0
0

1
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

.
5
0

.
7
0

.
5
0

1
.
0
0

.
5
0

1
.
0
0

1
.
0
0

5
.
0
0

C
a
-
p
c
t
.
 

T
i
-
p
c
t
.

s

.
2
0

.
1
0

.
1
0

.
3
0

.
0
5

<
.
0
5

1 
.
0
0

.
1
0

.
1
5

.0
5

.
1
0

5
.
0
0

.
2
0

.
1
0

.1
0

.
1
0

.2
0

.
1
0

.
1
0

.
2
0

.
1
0

.
2
0

.
1
0

.
1
0

2
0
.
0
0

1
0
.
0
0

2
0
.
0
0

2
.
0
0

5
.
0
0

5
.
0
0

1 
.
0
0

2
0
.
0
0

1 
.
0
0

7
.
0
0

5
.
0
0

2
0
.
0
0

2
0
.
0
0

.
2
0

.
3
0

.
2
0

.
2
0

.
1
0

.
1
0

2
.
0
0

5
.
0
0

s .
7
0

.
3
0

.5
0

.
5
0

.
5
0

.5
0

.
5
0

.
5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.
5
0

.3
0

.
3
0

.3
0

.
5
0

.5
0

.
5
0

.5
0

.
7
0

.3
0

.2
0

.1
0

.3
0

.
3
0

.5
0

.5
0

.0
5

.
5
0

.5
0

.5
0

.1
0

.1
0

.3
0

.5
0

.3
0

.5
0

.
3
0

.5
0

.
5
0

.
7
0

M
n
-
p
p
m

s

1
*
0
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

2
/
0
0
0

1
*
5
0
0

2
/
0
0
0

7
0
0

2
/
0
0
0

7
0
0

1 
/
O
O
O

1
,
5
0
0

5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

5
0
0

7
0
0

5
0
0

7
0
0

2
0
0

7
0
0

1 
/
O
O
O

7
0
0

1
/
5
0
0

1
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

2
0
0

1
5
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N .5 .5 .5 N N N N N N N .5 .5 N N N N N N N N

B
-
p
p
m

s

2
0
0 7
0

1
0
0

2
0
0

1
0
0

2
0
0

2
0
0

2
0
0
7
0

2
0
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0

2
0
0

1
0
0 7
0

1
0
0

2
0
0

2
0
0

1
5
0 7
0

1
0
0 70 70 10

1
0
0

1
0
0

1
0
0

1
0
0 10

1
0
0

1
0
0

1
5
0 3
0 3
0

30
1
0
0

1
0
0

1
5
0

1
0
0

1
5
0

1
0
0

1
0
0

B
a
-
p
p
m

s

1
/
0
0
0

5
0
0

5
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

>
5
/
0
0
0

1
/
5
0
0

5
0
0

1
/
0
0
0

7
0
0

2
/
0
0
0
 

 
7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

5
0
0
.

7
0
0

>
5
,
0
0
0

2
/
0
0
0

1
5
0

2
/
0
0
0

5
,
0
0
0

1
/
0
0
0

1
/
5
0
0 50

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

i;
oo
o

7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

1
*
5
0
0

3
/
0
0
0

8
e
-
p
p
m

s 2
.
0

1
.
0

2
.
0

3
.
0

5
.
0

7
.
0

5
.
0

7
.
0

2
.
0

7
.
0

2
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

5
.
0

5
.
0

7
.
0

7
.
0

7
.
0

1
.
0

1
.
0

2
.
0

2
.
0

2
.
0

1
.
0

2
.
0

3
,
0

3
.
0

5
.
0

N
3
.
0

3
.
0

5
.
0 N N

2
.
0

1
.
0

1
.
0

2
.
0

2
.
0

3
.
0

3
.
0

3
.
0

C
d
-
p
p
m

s N N N N N N IM N N
5
0 N N N N N N N 50 20
N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
an
d 

A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s

S
a
m
p
l
e

C
L
2
5
6
S

C
L
2
5
7
S

C
L
2
5
8
S

C
L
2
5
9
S

C
L
2
6
0
S

C
L
2
6
1
S

C
L
2
6
4
S

C
L
2
6
5
S

C
L
2
6
6
S

C
L
2
6
7
S

C
L
2
6
8
S

C
L
2
6
9
S

C
L
2
7
0
S

C
L
2
7
1
S

C
L
2
7
2
S

C
L
2
7
3
S
 

'
C
L
2
7
4
S

C
L
2
7
5
S

C
L
2
7
6
S

C
L
2
7
7
S

C
L
2
7
8
S

C
L
2
7
9
S

C
L
2
8
0
S

C
L
2
8
1
S

C
L
2
8
2
S

C
L
2
8
3
S

C
L
2
8
4
S

C
L
2
8
5
S

C
L
2
8
6
S

C
L
2
8
7
S

C
L
2
8
8
S

C
L
2
8
9
S

C
L
2
9
0
S

C
L
2
9
1
S

C
L
2
9
2
S

C
L
2
9
3
S

C
L
2
9
4
S

C
L
2
9
5
S

C
L
2
9
6
S

C
L
2
9
7
S

C
L
2
9
8
S

C
L
2
9
9
S

C
L
3
0
0
S

C
L
3
0
7
S

C
L
3
0
8
S

C
o
-
p
p
m

s 50 20 30 30 20 50 50 50 20 70 50 70 30 20 30 50 30 30 30 50 30 50 20 30 10 10
5

20 20 20 50
N

30 30 30 10
5

15 30 30 30 20 50 50 50

C
r
-
p
p
m

s 15
0

10
0

10
0

15
0

10
0

15
0

20
0

20
0

15
0

15
0

15
0

20
0

20
0

10
0

15
0

15
0

10
0

15
0

10
0

15
0

15
0

15
0

10
0

15
0

10
0

15
0

10
0

15
0

15
0

15
0

15
0 50

15
0

20
0

15
0 70

10
0 70

1 
50

10
0

15
0

10
0

15
0

20
0

30
0

C
u
-
p
p
m

S

70 30 30 30 30 50
10

0 50 30 50 30 50 30 30 30 50 30 20 30 30 30 50 30 70 30 30 10 50 30 30 30
5

30 30 30 20 20 30
10

0 30 50 30 50 30 30

L
a
-
p
p
m

s

50
N N

30 20 20 50 50 20 30 30 70 20 20 20 20 20 20 20 50 20 20 20 20
N N N

20 20 20 30
N

30 30 30

N N
20
N N N N

20 50
10
0

M
o
-
p
p
m

s

N N N N N N
1
0 N N N N N N N N N .N N N N N N N N N N N
1
5 N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
2
0

Ni
 -
p
p
m

s 1 
50 70 70

10
0 70

10
0

15
0

15
0 70

10
0 70

2
0
0 70 70 70

10
0 70 70 70

1
0
0

1
0
0

10
0 50

1
0
0 70

1
0
0 50

1
0
0

10
0

10
0

10
0 20

1
0
0

15
0

1
0
0 70 70 50 70 70 70 70

1
0
0

10
0

15
0

P
b
-
p
p
m

s

50 10 20 50 30

10
0 70 70 30

15
0 50 30 30 30 30 50 20

1
0
0 50 50 70 50 20 50 20 20 30 20 20

<
1
0 50 50 50 50 50

<
1
0

<
1
0 30 50 50 50 20 50 50 30

S
c
-
p
p
m

s 30 10 15 15 15 15 20 20 15 20 20 30 15 15 1 
5

20 15 1 
5

15 20 20 20 15
 

"

20 15 10
5

15 20 20 30
N

20 20 20

5 5
10 20 15 20 15 20 20 20

S 
r-
pp
m'

s 10
0 N N N N N

2
0
0

1
0
0

10
0

10
0

10
0

3
0
0 N N N N N N N

2
0
0 N

1
0
0 N N

5
0
0

3
0
0

30
0

2
0
0

30
0

30
0

10
0

20
0

10
0

30
0

2
0
0

30
0

30
0 N

10
0

10
0

1
0
0

10
0

10
0

20
0

20
0

V
-
p
p
m

s

3
0
0

20
0

20
0

30
0

3
0
0

30
0

50
0

30
0

20
0

30
0

2
0
0

30
0

20
0

20
0

20
0

30
0

20
0

20
0

20
0

3
0
0

30
0

20
0

20
0

3
0
0

20
0

20
0

10
0

3
0
0

3
0
0

30
0

30
0 50

30
0

30
0

3
0
0

15
0

10
0

15
0

2
0
0

20
0

2
0
0

20
0

20
0

20
0

20
0

Y
-
p
p
m

s 70 20 30 70 50 50 70 70 20
. 
50 30

  
70 30 30 30 50 30 30 30 50 30 50

. 
20 30 70 70 30 70 70 70 70 20 70 70 70 50 50 20 30 30 30 30 50 50 70

Z
n
-
p
p
m

s 2
0
0 N N

<
2
0
0

<
2
0
0

<
2
0
0

3
0
0

20
0 N

1
,
0
0
0

2
0
0

30
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

1
,
0
0
0

7
0
0

2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

20
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

5
0
0

2
0
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
an
d 

A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s

S
a
m
p
l
e

C
L
2
5
6
S
 

C
L
2
5
7
S
 

C
L
2
5
8
S
 

C
L
2
5
9
S
 

C
L
2
6
0
S

C
L
2
6
1
S
 

C
L
2
6
A
S
 

C
L
2
6
5
S
 

C
L
2
6
6
S
 

C
L
2
6
7
S

C
L
2
6
8
S
 

C
L
2
6
9
S
 

C
L
2
7
0
S
 

C
L
2
7
1
S
 

C
L
2
7
2
S

C
L
2
7
3
S
 

C
L
2
7
A
S
 

C 
L 
2 
7 
5 
S 

C
L
2
7
6
S
 

C
L
2
7
7
S

C
L
2
7
8
S
 

C
L
2
7
9
S
 

C
L
2
8
0
S
 

C
L
2
8
1
S
 

C
L
2
8
2
S

C
L
2
8
3
S
 

C
L
2
8
A
S
 

C
L
2
8
5
S
 

C
L
2
8
6
S
 

C
L
2
8
7
S

C
L
2
8
8
S
 

C
L
2
8
9
S
 

C
L
2
9
0
S
 

C
L
2
9
1
S
 

C
L
2
9
2
S

C 
L 
2 
9 
3 
S 

C
L
2
9
A
S
 

C
L
2
9
5
S
 

C
L
2
9
6
S
 

C
L
2
9
7
S

C
L
2
9
8
S
 

C
L
2
9
9
S
 

C
L
3
0
0
S
 

C
L
3
0
7
S
 

C
L
3
0
8
S

Z 
r
-
p
p
m

s 30
0

15
0

20
0

20
0

20
0

30
0

20
0

20
0

20
0

20
0

2
0
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

1 
50

30
0

20
0

20
0

15
0

30
0

10
0

10
0 30

20
0

20
0

20
0

20
0 20

30
0

20
0

20
0 50 70

10
0

20
0

20
0

20
0

15
0

20
0

20
0

20
0

A
u
-
p
p
m

aa N N N N N N N N N N N N N N N N N
' 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
u
-
p
p
m

aa

AS 15 20 25
  

30 AO 55 A5 1 
5

A5 20 30 15 10 15 55 15 15 20 30 35 35 20 35 20 25 10 55 AO 25 25 10 35 25 30 10 15 15 AO 35 AO 20 45 25 25

Z
n
-
p
p
m

aa 12
0 AO A5

17
0 60

12
0

A
G
O

13
0 AO

9
0
0

A
O
O

16
0 50

10
0 50

11
0 A5

70
0

3
0
0 80

10
0 80 60

11
0

11
0

19
0 80

2
0
0

19
0

16
0

1 
70 AO

12
0

11
0

13
0 80

11
0 AO 90 90

1
0
0 50

10
0

19
0

12
0

S
b
-
p
p
m
 

C
d
-
p
p
m

aa
a 

aa

<1
 

.A
O

<1
 

.1
5

<1
 

.1
5

<1
 

2
.
A
O

<1
 

.6
5

<1
 

1
.
0
0

<1
 

A.
 9
0

<1
 

.7
0

<1
 

.3
0

<1
 

1
0
.
0
0

<1
 

3
.
0
0

<1
 

1.
AO

<1
 

.3
5

<1
 

.5
0

<1
 

.2
5

<1
 

.A
5

<1
 

.A
O

<1
 

7
.
5
0

<1
 

2
.
8
0

<1
 

.3
0

<1
 

.2
5

<1
 

.3
5

<1
 

.3
0

<1
 

.2
0

<1
 

1
.
A
O

<1
 

2
.
8
0

<1
 

1
.
8
0

<1
 

1
.
8
0

<1
 

1.
80

<1
 

.6
0

<1
 

1
.
7
0

<1 <1
 

.2
0

<1
 

.6
0

<1
 

.3
5

<1
 

2
.
3
0

<1
 

2
.
9
0

<1
 

.1
5

<1
 

.1
5

<1
 

.1
5

<1
 

.1
5

1 
.1
5

<1
 

.1
5

<1
 

1
.
2
0

<1
 

,8
0

A 
s
-
p
p
m

a 
a

10 10
5

15 20 25 20 20
5

20 10
5

10
5

10 15 10
5

10 10 10 10
5 5 5 5

<5 10 10 15 15 <5
5 5 5 5

<5 10
5 5 5 5 5 5 5



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of

 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
 L 

e

C
L
3
0
9
S

C
L
3
1
0
S

C
L
3
1
1
S

C
L
3
1
2
S

C
L
3
1
3
S

C
L
3
1
4
S

C
L
3
1
7
S

C
L
3
1
8
S

C
L
3
1
9
S

C
L
3
2
0
S

C
L
3
2
1
S

C
L
3
2
2
S

C
L
3
2
3
S

C
L
3
2
4
S

C
L
3
2
5
S

C
L
3
2
6
S

C
L
3
2
7
S

C
L
3
2
8
S

C
L
3
2
9
S

C
L
3
3
0
S

C
L
3
3
1
S

C
L
3
3
2
S

C
L
3
3
3
S

C
L
3
3
4
S

C
L
3
3
5
S

C
L
3
3
6
S

C
L
3
3
7
S

C
L
3
3
8
S

C
L
3
3
9
S

C
L
3
4
0
S

C
L
3
4
1
S

C
L
3
4
2
S

C
L
3
4
3
S

C
L
3
4
4
S

C
L
3
4
5
S

C
L
3
4
6
S

C
L
3
4
7
S

C
L
3
4
8
S

C
L
3
4
9
S

C
L
3
5
0
S

C
L
3
5
1
S

C
L
3
5
2
S

C
L
3
5
3
S

C
L
3
5
4
S

C
L
3
5
5
S

La
t

6
8

6
8
6
8
6
8

6
8 6
8

6
8

6
3

68 6
8

6
8

6
8

6
8 6
8

6
8 68 6
8 6
8

6
8 68 6
8 6
8 68 6
8

6
8 68 6
8 6
8

68 6
8

6
8 6
8

6
8

6
8
6
8 6
8

6
8 6
8

6
8

6
8 6
8 68 6
8 6
8

6
8

i 
t 
u
d
e

1 1 1 1 1 1 3 6 6 2 3 1 1 1 5 6 6 3 3 3 2 2 5 6
11 14 16 13 14 13 1 
7

15 17 20
9 7 7 9

10 12

8 8
16 18 20

25 12 10 4
7

46 25
2 8 0

20 20 15 30 15 18 35 10 15 13 38 18 20 55
0

43 45 12 57 45 20 28 20 45 33 33 35 55 12 43
2

4
7 50 35 25 35

L
o
n
g
 i 
t
u
d
e

15
1

15
2

15
2

1
5
2

15
2

15
2

1
5
2

15
2

1
5
2

15
2

15
1

15
1

15
1

15
1

15
1

15
1

15
1

15
1

15
1

15
1

1
5
0

15
0

15
1

15
1

15
1

15
1

15
1

15
1

15
2

15
?

15
2

15
2

15
2

15
2

15
1

15
2

15
2

15
2

1
5
2

15
2

1
5
2

15
2

1
5
2

15
2

15
2

54
2

16 4
0

4
7 58 4
0 28 26 19 4
6
4
3

3
6 36 3
7

32 2
3 1 
7

10 11 58 59
5

1 
1

41 36 41 4
9 2 3

10 18 20 22 55

6
10 22 3
0

3
6 39 57 4
9
4
0 55

55 47
4

45
2

2
0 0

32 25 32 25
5

38 25
3

15 10 52 35 50 25 25 30 5
0 5

50 25 35 48
5

20
5 0 2 0 35 15 33 35 15 45 50 50 30 58

F
e
-
p
c
t
 .

s 7
.
0

5
.
0

5
.
0

5
.
0

7
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

7
.
0

5
.
0

7
.
0

7
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

3
.
0

5
.
0

3
.
0 .5

2
.
0

5
.
0

1
.
0

5
.
0

2
.
0

1
.
0

5
.
0

7
.
0

7
.
0

7
.
0

2
.
0

5
.
0

1
0
.
0

3
.
0

5
.
0

1
0
.
0

7
.
0

5
.
0

5
.
0

M
g
-
p
c
t
 .

s

1
.
0
0

.
5
0

1
.
0
0

.
2
0

.
1
0

.
3
0

.
3
0

.
2
0

.
3
0

.
2
0

.
5
0

1
.
0
0

.
2
0

.
3
0

.
5
0

.
5
0

.
7
0

.
3
0

.
5
0

.
5
0

.
7
0

.
5
0

.
5
0

.
5
0

1
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

2
.
0
0

3
.
0
0

1
.
0
0

.
5
0

1
.
0
0

1
.
0
0

1
,
0
0

1 
.
0
0

.
5
0

.
3
0

,
7
0

.
1
0

.
3
0

1 
.
0
0

.
5
0

2
.
0
0

5
.
0
0

C
a
-
p
c
 t
 .

 
Ti
 -
p
e
t
.

s 1 
.0

0
.
2
0

3
.
0
0

.
1
0

.0
5

.
2
0

.2
0

.
2
0

.
2
0

.
1
0

.
2
0

2
.
0
0

.1
0

.1
5

.1
0

.
1
0

.
2
0

.2
0

.2
0

.
2
0

.2
0

.
1
5

.1
0

.
1
0

1
0
.
0
0

2
0
.
0
0

2
0
.
0
0

2
.
0
0

2
0
.
0
0

5
.
0
0

2
0
.
0
0

2
0
.
0
0

2
0
.
0
0

1
0
.
0
0

2
.
0
0

.3
0

.2
0

.
2
0

.
2
0

.
0
5

.
1
0

.
1
0

.1
0

1
0
.
0
0

2
0
.
0
0

s .
5
0

.
5
0

.
5
0

.
5
0

.5
0

.
5
0

.5
0

.
5
0

.
5
0

.3
0

.3
0

.5
0

.5
0

.
5
0

.
3
0

.
7
0

.
7
0

.
5
0

.7
0

.5
0

.
5
0

.5
0

.3
0

.
5
0

.3
0

.1
0

.
2
0

.5
0

.1
5

.
5
0

.2
0

.
1
0

.3
0

.5
0

.
5
0

.5
0

.
3
0

.3
0

.5
0

.
2
0

.
5
0

.
7
0

.5
0

.
3
0

.3
0

M
n
-
p
p
m

S

1
^
5
0
0

U
O
O
O

1
/
5
0
0

1
x
5
0
0

1
x
0
0
0

1
x
5
0
0

1
x
5
0
0

1
x
0
0
0

1
x
0
0
0

1
x
5
0
0

1
/
5
0
0

1
x
0
0
0

3
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
x
0
0
0

7
0
0

1
x
0
0
0

2
x
0
0
0

7
0
0

7
0
0

1
x
0
0
0

7
0
0

7
0
0

7
0
0

1
0
0

5
0
0

7
0
0

2
0
0

1
/
0
0
0

7
0
0

5
0
0

7
0
0

7
0
0

1
x
5
0
0

1 
/
O
O
O

5
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1
x
0
0
0

7
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N .5 N N N N N N N
1
.
0 N

1
.
0

N
2
.
0

N

5
.
0

1
.
0

N N N N N N N N N N N N .5

8
-
p
p
m

s

2
0
0

1
0
0

2
0
0

1
0
0

1
0
0

1
5
0

1
5
0 7
0

7
0 70 70

1
0
0

1
0
0

1
0
0 50

1
5
0

1
5
0

1
0
0

2
0
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0

1
0
0 15

1
0
0

2
0
0 70

1
5
0 70 3
0

70
1
0
0

2
0
0

1
0
0 70 7
0

1
0
0 7
0 7
0

10
0

1
5
0 7
0

1
5
0

8
a
-
p
p
m

s

1
/
5
0
0

7
0
0

3
0
0

7
0
0

7
0
0

1
x
0
0
0

1
x
0
0
0

5
0
0

7
0
0

1
/
0
0
0
 

-

7
0
0

1
x
0
0
0
 

'
7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

1
x
0
0
0

7
0
0

7
0
0

7
0
0

5
0
0
  

5
0
0

3
x
0
0
0 50

5
0
0

3
x
0
0
0

3
0
0

7
0
0

1
x
0
0
0

1
0
0

3
0
0

1
x
0
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

7
0
0

7
0
0

3
0
0

>
5
x
O
O
O

B
e
-
p
p
m

s 5
.
0

3
.
0

7
.
0

5
.
0

7
.
0

5
.
0

7
.
0

3
.
0

3
.
0

5
.
0

3
.
0

5
.
0

7
.
0

7
.
0

2
.
0

5
.
0

5
.
0

3
.
0

5
.
0

2
.
0

3
.
0

3
.
0

2
.
0

2
.
0

2
.
0 N

2
.
0

5
.
0

1
.
0

5
.
0

2
.
0

1
.
0

2
.
0

2
.
0

7
.
0

5
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

5
.
0

5
.
0

2
.
0

2
.
0

Cd
-p

pB
t

s 30
N N N N N N N N

30

N N
30
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
 I

 e

C
L
3
0
9
S

C
L
3
1
0
S

C
L
3
1
 1
S

C
L
3
1
 2
S

C
L
3
1
3
S

C
L
3
1
4
S

C
L
3
1
7
S

C
L
3
1
 8
S

C
L
3
1
9
S

C
L
3
2
0
S

C
L
3
2
1
S

C
L
3
2
2
S

C
L
3
2
3
S

C
L
3
2
4
S

C
L
3
2
5
S

C
L
3
2
6
S

C
L
3
2
7
S

C
L
3
2
8
S

C
L
3
2
9
S

C
L
3
3
0
S

C
L
3
3
1
S

C
L
3
3
2
S

C
L
3
3
3
S

C
L
3
3
4
S

C
L
3
3
5
S

C
L
3
3
6
S

C
L
3
3
7
S

C
L
3
3
8
S

C
L
3
3
9
S

C
L
3
4
0
S

C
L
3
4
1
S

C 
L 
3 
4 
2 
S

C
L
3
4
3
S

C
L
3
4
4
S

C
L
3
4
5
S

C
L
3
4
6
S

C
L
3
4
7
S

C
L
3
4
8
S

C
L
3
4
9
S

C
L
3
5
0
S

C
L
3
5
1
 S

C
L
3
5
2
S

C
L
3
5
3
S

C
L
3
5
4
S

C
L
3
-
S
5
S

C
o
-
p
p
m

S 70 30 30 50 30 30 50 30 30 50 20 30 50 30 30 30 50 20 50 30 30 15 15 20 1 
5 N

10 20 10 30 10 10 15 15 50 50 10 20 50 15 20 50 30 20 15

C
r
-
p
p
m

s 20
0

10
0

20
0

15
0

10
0

15
0

15
0

10
0

10
0

10
0

10
0

20
0

10
0

15
0

10
0

15
0

15
0

10
0

15
0

10
0

15
0

15
0

15
0

10
0

20
0 50

15
0

15
0

15
0

15
0

30
0

15
0

15
0

15
0

20
0

15
0 70 70

15
0 50

10
0

20
0

15
0

10
0

20
0

C
u
-
p
p
m

s

50 30 50 50 30 30 30 30 30 30 30 30 30 50 30 50 50
30
0 70 30 30 30 30 30 30

5
30 50 30 30 30 20 20 30 30 30 20 30

10
0 30 30 50 50 20 30

L
a
-
p
p
m

s

70 20 70 20 20 30 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

N
20 20 30 20 50

10
0 20 20

10
0 70 20 20 50 20 50 50 20 20 20

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s <2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N !M N N N N N N N N

N 
i -

 p
 p
 m

s 1 
50 70

1
0
0

1
0
0 70

1
0
0

10
0 70 70 70 70

1
0
0

1
0
0 70 70 70 70 70

1
0
0 70 70 70 50 70 70 20 70

1
0
0 70 70

10
0 50 70 7
0

1
0
0 70 30 50

10
0 50 50

10
0 70 70 70

P
b
-
p
p
m

s 10
0 30

10
0 50 30 70 30 30 50 50 30 50

10
0

2
0
0 30 50 70 30 70 20

50
0 50 20 20 30

N
30 50 20 50 20
N

30 30 70 70 20 20 50 10 30 50 30 20 30

S
c
-
p
p
m

s 30 20 30 20 20 20 20 15 20 20 15 20 20 30 15 20 20 15 30 15 20 20 15
 

'
15 15

N
10 20
7

20

7 N
15 20 30 30 10 15 20
5

15 30 20 10 1 
5

S
r
-
p
p
m

s 20
0

10
0

30
0 N N

10
0 N

10
0

10
0 N

10
0

10
0

10
0

10
0

10
0 N N N N N N N N N

3
0
0

5
0
0

3
0
0

20
0

30
0

20
0

30
0

30
0

50
0

30
0

30
0

30
0 N

20
0 N N

20
0

20
0 N

30
0

70
0

V
-
p
p
m

s

20
0

20
0

30
0

20
0

20
0

20
0

30
0

20
0

20
0

20
0

20
0

20
0

20
0

30
0

20
0

20
0

20
0

20
0

30
0

20
0

20
0

20
0

20
0

20
0

20
0 50

20
0

30
0

20
0

20
0

30
0

10
0

20
0

20
0

20
0

20
0

20
0

20
0

30
0

20
0

20
0

30
0

30
0

20
0

30
0

Y
-
p
p
m

s 70 30 70 50 50 50 50 30 30 50 30
  
30 30 30 30 30 30 20 50 30 30 30 20 30 70 20 70 50

10
0 50

10
0

15
0 50 50 70 50 20 30 50 10 30 50 50 20 50

Z
n
-
p
p
m

s

1
*
5
0
0

<
2
0
0

20
0

30
0

<
2
0
0

2
0
0

50
0

<
2
0
0

<
2
0
0

7
0
0

<
2
0
0

<
2
0
0

1
x
0
0
0

30
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

70
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
an
d 

A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of

 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
~
c
o
n
t
i
n
u
e
d
-

S 
a
m
p
l
e

C
L
3
0
9
S
 

C
L
3
1
0
S
 

C
L
3
1
1
S
 

C
L
3
1
2
S
 

C
L
3
1
3
S

C
L
3
1
4
S
 

C
L
3
1
7
S
 

C
L
3
1
S
S
 

C
L
3
1
9
S
 

C
L
3
2
0
S

C
L
3
2
1
S
 

C
L
3
2
2
S
 

C
L
3
2
3
S
 

C
L
3
2
4
S
 

C
L
3
2
5
S

C
L
3
2
6
S
 

C
L
3
2
7
S
 

C
L
3
2
8
S
 

C
L
3
2
9
S
 

C
L
3
3
0
S

C
L
3
3
1
S
 

C
L
3
3
2
S
 

C
L
3
3
3
S
 

C
L
3
3
4
S
 

C
L
3
3
5
S

C
L
3
3
6
S
 

C
L
3
3
7
S
 

C
L
3
3
8
S
 

C
L
3
3
9
S
 

C
L
3
4
0
S

C
L
3
4
1
S
 

C
L
3
4
2
S
 

C
L
3
4
3
S
 

C
L
3
4
4
S
 

C
L
3
4
5
S

C
L
3
4
6
S
 

C
L
3
4
7
S
 

C
L
3
4
8
S
 

C
L
3
4
9
S
 

C
L
3
5
0
S

C
L
3
5
1
S
 

C
L
3
5
?
S
 

C
L
3
5
3
S
 

C
L
3
5
4
S
 

C
L
3
5
5
S

Z 
r-

p
p

m
s 2
0

0
2
0
0

2
0

0
2
0
0

2
0

0

2
0
0

2
0

0
1
5
0

1
5

0
2

0
0

2
0
0

2
0
0

3
0
0

2
0

0
1 

50

2
0
0

2
0
0

2
0
0

3
0

0
2
0
0

2
0

0
2

0
0

1 
50

1
5
0

1
5
0

3
0

1
0
0

2
0

0
7

0
2

0
0

1
0
0 2
0

1
0
0

1
5
0

2
0
0

2
0
0

1
5
0

1 
50

3
0
0

2
0

0

3
0
0

2
0

0
2
0
0

1
5
0

1
0
0

A
u
-p

p
m

aa N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
u
-p

p
m

a
a 4

0
2

0
4

0
3
5

2
0

2
5 3
0 1
0

1
5 1
5

2
0

2
0

3
0

4
5

2
5 3
0

3
5 2
0

4
5

2
0

4
0

3
0

2
0 2
0

2
5 5

1
5 35 15 3
0

2
5 1
0

2
5 3
0

5
0

4
5

1
5

2
0

4
0 2
0

2
0 55 4
5 1
0

4
0

Z
n

-p
p

m
a
a 5
7
0

5
0

1
4
0

1
3
0

3
5

9
5

1 
4

0
4
5

9
0

2
2
0

4
5

7
0

3
8
0

1 
8
0

5
0

9
0

8
5 5
5

1
1
0 5
0

1
0
0

1
4
0 55 5
5

1
6
0 5
5

1
5
0

1
4
0

1
7
0

1 
1
0

2
5
0 7
0

9
0

9
5

1
6
0 9
0

3
5

1 
1
0

1
0
0 7
0

5
5

1
1
0 7
5 75

1
1
0

S
b

-p
p

m
aa

a 1 1 1 1 1 2 1
<1 <1

1

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

C
d
-p

p
m

a
a 5
.1

0
.1

0
.5

0
1

.5
0

.4
0

.9
0

2
.9

0
1
.3

0
1
.0

0
8

.0
0

.2
0

.2
0

7
.1

0
1

.0
0

.1
5

.3
5

.1
5

.3
0

.5
0

.2
0

.3
0

.8
0

.2
0

.2
0

3
.2

0

1
.2

0
3

.0
0

1
.0

0
6

.0
0

1
.3

0

8
.0

0
2
.8

0
1

.3
0

1
.0

0
1

.3
0

.3
0

.1
0

1
.5

0
.2

0
.6

5

.2
0

.2
0

.3
0

.4
5

.7
5

A
s
-p

p
m

a
a 1
0

1
0

1
0 1
5

1
0

1
0

1
5 5 5

1
0

1
0 1
0

1 
5

1
0

1
0

1
0

1
0

1
0

1
0

1
0

1
0

1
0 5 5

1
0

<
5 5

1
0 5

1
0 5

<
5 5

1
0

1 
5

1
0 5

1
0 5

1
0 5 5 5 5

<
5



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
an
d 

A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

C
L
3
5
6
S

C
L
3
5
7
S

C
L
3
5
8
S

C
L
3
5
9
S

C
L
3
6
0
S

C
L
3
6
1
S

C
L
3
6
2
S

C
L
3
6
3
S

C
L
3
6
4
S

C
L
3
6
5
S

C
L
3
6
6
S

C
L
3
6
7
S

C
L
3
6
8
S

C
L
3
6
9
S

C
L
3
7
0
S

C
L
3
7
1
S

C
L
3
7
2
S

C
L
3
7
3
S

C
L
3
7
4
S

C
L
3
7
5
S

C
L
3
7
6
S

C
L
3
7
7
S

C
L
3
7
&
S

C
L
3
7
9
S

C
L
3
8
0
S

C
L
3
8
1
S

C
L
3
8
2
S

C
L
3
S
3
S

C
L
3
8
4
S

C
L
3
8
5
S

C
L
3
8
6
S

C
L
3
8
7
S

C
L
3
8
8
S

C
L
3
3
9
S

C
L
3
9
0
S

C
L
3
9
1
S

C
L
3
9
2
S

C
L
3
9
3
S

C
L
3
9
4
S

C
L
4
0
1
S

C
L
4
0
2
S

C
L
4
0
3
S

C
L
4
U
4
S

C
L
A
0
5
S

C
L
4
Q
6
S

L
a
t
i
t
u
d
e

68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68

22 22
9 10 10 12
6 6

12 13 15 15 19 13 15 17 18 18 18
6 4 6 4 8 8 9

15 12 14 15 19 19 1 
5

1 
1

11 14 13 12
8

16 15 18 19 22 25

48 15 42 20 55

3 2
55 32 20 20 40 30 12 20 20 22 53
5

48 35 23 25 32 10 26
7

11
0

22 41 58 57
8

13

8
35 36 33
0

46 35 35 48 20

L
o
n
g
i
t
u
d
e

15
2

15
2

15
2

15
2

15
2

15
2

15
2

15
2

15
2

15
2

15
2

15
2

15
2

15
1

15
1

15
1

15
1

15
1

15
1

15
2

15
2

15
2

15
1

15
1

15
1

15
0

15
1

15
1

15
1

15
1

15
1

15
0

15
1

15
1

15
1

15
0

15
0

15
0

15
0

15
2

15
2

15
2

15
2

15
2

15
2

52 19
5

15 21 28 43 55 52 45 35 34 16 27 27 20 41 46 54 11 14 18 52 57 11 58 13 15 16
7

12 56
0 7 6 53 56 56 58 18 43 18 55 51 50

10 30 50 15 0 7
32 50 0 35

2
50 0 38 12 35
8

42 32
2 1

57 56 30
5

33 52 28 0 23

2
32 54 50 50 32 40
0 8 50 30 45
0 0 0

Fe
-p
c 

t 
.

s 5.
0

2
.
0

5.
0

7
.
0

7.
0

7.
0

5.
0

7
.
0

5.
0

5.
0

5.
0

7
.
0

3
.
0

5.
0

2.
0

2.
0

1 
.0 .5

2
.
0

5.
0

7.
0

5.
0

7.
0 .5

2
.
0 .5

5.
0

1.
0

2.
0

3.
0

1
.
0

2.
0

2
.
0

1.
0

5
.
0

2
.
0

5.
0

3.
0

1.
0

7.
0

7.
0

7
.
0

7.
0

7
.
0

5.
0

M
g
-
p
c
t
 .

S

3
.
0
0

2
.
0
0

.5
0

.5
0

.5
0

.5
0

.5
0

1
.
0
0

1.
00 .7
0

.5
0

1
.
0
0

.5
0

1
.
0
0

.1
0

.7
0

2
.
0
0

1
.
0
0

2
.
0
0

.3
0

1
.
0
0

.5
0

.7
0

.
5
0

5
.
0
0

5
.
0
0

2
.
0
0

1
.
0
0

.1
5

3
.
0
0

3
.
0
0

.1
0

1
.
0
0

5
.
0
0

2
.
0
0

.2
0

.2
0

2
.
0
0

2
.
0
0

.3
0

.3
0

1
.
0
0

2
.
0
0

3
.
0
0

1
.
0
0

Ca
-p

ct
 .

s 5
.
0
0

1
0
.
0
0

.1
0

.1
0

.1
0

.1
0

.1
0

.1
0

.1
0

.2
0

.1
0

1 
.0
0

5
.
0
0

2
0
.
0
0

.2
0

1
0
.
0
0

2
0
.
0
0

>
2
0
.
0
0

1
0
.
0
0

.2
0

.2
0

.2
0

.2
0

>
2
0
.
0
0

2
0
.
0
0

>
2
0
.
0
0

7
.
0
0

2
0
.
0
0

.2
0

1
0
.
0
0

2
0
.
0
0

.2
0

3
.
0
0

2
0
.
0
0

5
.
0
0

.2
0

.2
0

2
0
.
0
0

2
0
.
0
0

.2
0

.1
0

2
.
0
0

2
0
.
0
0

2
0
.
0
0

.5
0

T
i
-
p
c
t
 .

s .3
0

.2
0

.5
0

.5
0

.5
0

.5
0

.5
0

.7
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.3
0

.3
0

.1
0

.1
0

.3
0

.5
0

.5
0

.5
0

.7
0

.0
5

.2
0

.0
5

.3
0

.1
0

.3
0

.3
0

.1
0

.3
0

.3
0

.1
0

.5
0

.3
0

.5
0

.3
0

.2
0

.5
0

.5
0

.5
0

.5
0

.3
0

.3
0

M
n
-
p
p
m

s

1
,
0
0
0

2
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1
,
5
0
0

70
0

7
0
0

1
,
0
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

50
0

1
,
0
0
0

20
0

10
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

70
0

20
0

20
0

2
0
0

1
,
0
0
0

10
0

70
0

50
0

2
0
0

15
0

50
0

20
0

. 
2
0
0

70
0

50
0

50
0

50
0

1
,
0
0
0

1 
,5

00
2
,
0
0
0

1
,
0
0
0

1
,
0
0
0

2
,
0
0
0

A
g
-
p
p
m

s

.5 N .5 N N N N N N N N N N N N N N
7.
0 N N N N N N N N N N N N N N N .5

1.
0 N N N N N N N N .5 N

B
-
p
p
m

s

15
0

10
0 70

10
0

10
0

20
0

10
0

20
0

10
0

10
0

10
0

20
0

10
0

10
0 70

10
0 30 50

15
0

10
0

10
0
7
0

20
0 20 70 20 70 10 70

10
0 30 50

10
0 70

2
0
0 70

10
0 70 70

20
0

2
0
0

20
0

15
0

1
5
0 70

B
a
-
p
p
m

s

>
5
,
0
0
0

5
,
0
0
0

70
0

7
0
0

70
0

7
0
0

70
0

70
0

50
0

70
0 

 

70
0

1
,
0
0
0
 

'
5
,
0
0
0

70
0

70
0

2
,
0
0
0

20
0

70
0

2
,
0
0
0

50
0

70
0

50
0

70
0 

 
10

0
3
,
0
0
0

1
,
5
0
0

70
0

10
0

50
0

70
0

10
0

30
0

1
,
0
0
0

50
0

>
5
,
0
0
0

50
0

50
0

30
0

1 
,
0
0
0

70
0

70
0

7
0
0

70
0

3
,
0
0
0

1
,
0
0
0

B
e
-
p
p
m

s 5
.
0

2
.
0

5.
0

5.
0

5
.
0

5.
0

5
.
0

5.
0

2
.
0

2
.
0

2
.
0

7
.
0

2
.
0

5.
0

2
.
0

2
.
0

1.
0

1.
0

2
.
0

2.
0

5
.
0

2
.
0

5.
0

1 
.0

2.
0

1 
.0

2
.
0 N

2.
0

2
.
0

1
.
0

1.
0

1
.
0

1.
0

3
.
0

1.
0

2
.
0

2
.
0

1.
0

5.
0

5
.
0

7
.
0

5.
0

3
.
0

2
.
0

Cd
-p
pr
e

s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

C
L
3
5
6
S

C
L
3
5
7
S

C
L
3
5
3
S

C
L
3
5
9
S

C
L
3
6
0
S

C
L
3
6
1
S

C
L
3
6
2
S

C
L
3
6
3
S

C 
L 
3 
6 
4 
S

C
L
3
6
5
S

C
L
3
6
6
S

C
L
3
6
7
S

C
L
3
6
S
S

C
L
3
6
9
S

C
L
3
7
Q
S

C
L
3
7
1
S

C
L
3
7
2
S

C
L
3
7
3
S

C
L
3
7
4
S

C
L
3
7
5
S

C
L
3
7
6
S

C
L
3
7
7
S

C
L
3
7
3
S

C
L
3
7
9
S

C
L
3
8
0
S

C
L
3
8
1
S

C
L
3
8
2
S

C
L
3
8
3
S

C
L
3
8
4
S

C
L
3
8
5
S

C
L
3
8
6
S

C
L
3
8
7
S

C
L
3
8
8
S

C
L
3
8
9
S

C
L
3
9
0
S

C
L
3
9
1
S

C
L
3
9
2
S

C
L
3
9
3
S

C
L
3
9
4
S

C
L
4
0
1
S

C
L
4
0
2
S

C
L
4
0
3
S

C
L
A
C
K
S

C
L
4
0
5
S

C
L
4
0
6
S

C
o
-
p
p
m

S 30 15 2
0 50 50 50 50 5
0

3
0 20 20 50 2
0 20 15 15
5 N

20 3
0

5
0 2
0

3
0 N
15

5
30
5

3
0 2
0 10 10 15
5

20 20 20 2
0 10 50 50 7
0 3
0 20 "3
0

C 
r
-
p
p
m

s 1
5
0

1
0
0

1
5
0

1
5
0

1
5
0

2
0
0

15
0

2
0
0

15
0

1
0
0 70

15
0

1
0
0

15
0

10
0

1
0
0

. 
70

20
0

15
0

1
0
0

1
5
0

1
0
0

2
0
0

1
5
0

15
0 70

1
0
0 70 50

1
5
0 70 50

1
0
0

15
0

2
0
0

1
0
0

1
5
0

1
5
0

1
5
0

2
0
0

1
5
0

2
0
0

2
0
0

2
0
0

1
0
0

C
u
-
p
p
m

s 1
0
0 30 30 30 50 50 30 50 30 3
0

30 50 30 50 30 30 10 20 30 3
0

30 30 50 10 3
0 10 30
5

30 30

5
20 30 30 50 3
0

30 30 20 7
0 50 7
0 30

2
0
0 30

L
a
-
p
p
m

s

3
0 20 30 30 20 20

1
0
0

1
0
0 70 20 20 50 2
0
2
0

20 20 2
0

1
0
0 50 2
0 50
N

70
N N N

20
N

20 20 20 20 2
0 20 50 20 50 50 20 50 50 50 50 50 20

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N 5 N N N N N N N N N N N N N N N N 5 N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N
<
2
0 N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

s 1
0
0 70 7
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
5
0

1
0
0

1
0
0 7
0 7
0
7
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0 50

1
0
0 7
0

1
0
0 20 7
0

1
0
0 2
0
7
0

7
0

1
0
0

1
0
0 50 70

1
0
0 70

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

P
b
-
p
p
m

s

50 20 3
0 50 50 50 3
0
7
0 10 10 2
0 50 1
0 50

<
1
0

<
1
0 N

<
1
0 20 2
0

2
0 20 50
N

3
0

<
1
0 30
N

3
0

3
0 1
0 N
3
0 20 50

<
1
0

<
1
0 3
0
2
0 3
0

3
0 50 3
0
3
0

2
0

S
c
-
p
p
m

s 15 10 15 20 20 20 15 20 20 15 10 20 10 15 10 10
N N

15 15 20 15 30
 

'
N

10

5
15
N

10 15

5 5
10
5

20 10 15 15 10 20 2
0 20 20 20 15

S
r
-
p
p
m
 

'

s 5
0
0

3
0
0

1
0
0 N N N N

2
0
0

2
0
0 N N N

1
0
0

3
0
0

1
0
0

1
0
0

5
0
0

7
0
0

3
0
0 N N N

1
0
0

5
0
0

3
0
0

2
0
0

2
0
0

3
0
0 N

2
0
0

3
0
0 N

1
0
0

3
0
0

7
0
0

1
0
0

1
0
0

3
0
0

3
0
0

1
0
0

1
0
0

2
0
0

3
0
0

3
0
0

1
0
0

V
-
p
p
m

s

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

2
0
0

3
0
0

3
0
0

3
0
0

2
0
0

2
0
0

1
5
0

2
0
0

1
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

1
0
0

2
0
0 70

1
5
0 50

1
5
0

1
5
0 70

1
5
0

2
0
0

1
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

Y
-
p
p
m

s 50 50 30 50 50 50 30 50 50 30 20
  
50 70 50 20 30 3
0

2
0
0 50 20 50 20 50 3
0 50 30 30 15 3
0 30 30 20 3
0 30 70 30 3
0 50 50 70 70 70 70 70 50

Z
n
-
p
p
m

s

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

3
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

3
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

3
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
an

d 
At
om
ic
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
St

re
am

 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

Sa
mp
le

C
L
3
5
6
S
 

C
L
3
5
7
S
 

C
L
3
5
8
S
 

C
L
3
5
9
S
 

C
L
3
6
0
S

C
L
3
6
1
S
 

C
L
3
6
2
S
 

C
L
3
6
3
S
 

C
L
3
6
4
S
 

C
L
3
6
5
S

C
L
3
6
6
S
 

C 
L 
3 
6 
7 
S 

C
L
3
6
8
S
 

C
L
3
6
9
S
 

C
L
3
7
0
S

C
L
3
7
1
S
 

C
L
3
7
2
S
 

C 
L 
3 
7.
5 
S 

C
L
3
7
4
S
 

C
L
3
7
5
S

C
L
3
7
6
S
 

C
L
3
7
7
S
 

C
L
3
7
8
S
 

C
L
3
7
V
S
 

C
L
3
8
0
S

9
C
L
3
8
1
S
 

C
L
3
8
2
S
 

C
L
3
8
3
S
 

C
L
3
8
4
S
 

C
L
3
8
5
S

C
L
3
8
6
S
 

C
L
3
8
7
S
 

C
L
3
8
8
S
 

C
L
3
8
9
S
 

C
L
3
9
0
S

C
L
3
9
1
S
 

C
L
3
9
2
S
 

C
L
3
9
3
S
 

C
L
3
9
4
S
 

C
L
4
0
1
S

C
L
4
0
2
S
 

C
L
4
0
3
S
 

C
L
4
0
4
S
 

C
L
4
0
5
S
 

C
L
4
0
6
S

Z 
r-

p
p
m

s 1
5

0
1

0
0

3
0
0

2
0

0
2
0
0

3
0
0

3
0

0
3
0
0

3
0

0
2
0
0

2
0

0
2

0
0

1
0
0

2
0
0

1
5
0

1
0
0 70 50

2
0
0

2
0

0

3
0
0

2
0

0
3
0
0 30

1
0
0 2
0

1
0

0 20
1

0
0

1
0
0 30

1
0
0

1
0

0 50
2
0
0

1
0
0

2
0
0

1
0

0
1
0
0

2
0
0

2
0

0
2

0
0

2
0

0
15

0
1 

50

A
u

-p
p

m
aa N N N N N N N N N N N N N N N N

. 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
u

-p
p

m
aa

50 2
0 20 4
0

50 6
0

30 65 35 35 3
0 50 20 35 20 20 10 2
0 30 20 25 20 45 10 20 10 20
5

25 25 10 10 25 20 55 20 20 20 10 50 40 50 30 35 20

Z
n
-p

p
m

aa 1
8
0

1
1
0 50 8
0

1
1
0

1
1
0 70

1
1

0 60 6
0

45
1 

20
1
3
0

1
1
0 25 80 70

2
1
0

1
2
0 50 70 50 9
0 55 90 6
5

1
5

0 50
1
5
0

1
0
0 50 20 65

1
2
0

1
7

0 20 35 80 70
1
0
0 75

1
2
0

1
0
0

1
2

0 8
0

S
b
-p

p
m

 
C

d
-p

p
m

a 
a 

a 
a 

a

<1
 

2
.5

0
<1

 
1
.9

0
<1

 
.3

0
<1

 
.4

5
<1 <1

 
.5

0
<1

 
2

.0
0

<1
 

.2
5

<1
 

.1
0

<1
 

.2
0

<1
 

.2
0

<1
 

.3
5

<1
 

3
.3

0
<1

 
.9

0
<1

 
.1

5

<1
 

1
.3

0
<1

 
1
.3

0
<1

 
1
.0

0
<1

 
2

.4
0

<1
 

.2
0

<1
 

.2
0

<1
 

.3
5

<1
 

.2
5

<1
 

2
.6

0
<1

 
1

.2
0

<1
 

1
.6

0
<1

 
1
.7

0
<1

 
1
.2

0
<1

 
.8

0
<1

 
.4

0

<1
 

.6
0

<1
 

.1
0

<1
 

.5
5

<1
 

2
.7

0
<1

 
1
.2

0

<1
 

.1
0

<1
 

.1
0

<1
 

.8
0

<1
 

1
.0

0
<1

 
.4

0

<1
 

.3
0

<1
 

.4
0

<1
 

1
.3

0
<1

 
1

.3
0

<1
 

.6
5

A
s
-p

p
m

a
a 1
0 5

1
0 1
0 5

1
0

15 15
5 5

1
0

1 
5

1
0 5

<
5 5

<
5 5 5

15

5
1

0
1

0 5 5

1
0 1

<
5 5

1
0

<
5 5

<
5

<
5

<
5 5

<
5

<
5

<
5 5 5

1
0

1
0 1
0

1
0



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

C
L
4
0
7
S

C
L
4
0
8
S

C
L
4
0
9
S

C
L
4
1
0
S

C
L
4
1
1
S

C
L
4
1
2
S

C
L
4
1
3
S

C
L
4
1
5
S

C
L
4
1
6
S

C
L
4
1
7
S

C
L
4
1
8
S

C
L
4
1
9
S

C
L
4
2
0
S

C
L
4
2
1
S

C
L
4
2
2
S

C
L
4
2
3
S

C
1
4
2
4
S

C
1
4
2
5
S

C
L
4
2
6
S

K
R
0
0
1
S

K
R
0
0
2
S

K
R
O
Q
3
S

K
R
O
Q
4
S

K
R
0
0
5
S

K
R
0
0
6
S

K
R
0
0
7
S

K
R
0
0
8
S

K
R
0
0
9
S

K
R
0
1
0
S

K
R
0
1
 1
S

K
R
0
1
2
S

K
R
0
1
3
S

K
R
0
1
4
S

K
R
0
1
5
S

K
R
0
1
6
S

K
R
0
1
7
S

K
R
0
1
8
S

K
R
0
1
9
S

K
R
0
2
0
S

K
R
0
2
1
S

K
R
0
2
2
S

K
R
O
?
3
S

K
R
0
2
4
S

K
R
0
2
5
S

K
R
0
2
6
S

La
t 

i 
t
u
d
e

68 68 68 68 68 63 68 68 68 68 68 68 68 68 68

. 
68 68 68 68 63 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68

7 9
10 11
7 5 5

12 14 17 19 11 U 16 19 17 18 23 23 17 13 17 16 15 15 1 
A

14 1 
1

12 19 20 19 21 16 16 17 17 20 23 23 22 20 20 22 22

48 30 45 25 33 27 57 38
8

35 28 50 13 27
4

20
0 0

12 35 15
0

35 30 50 50 45 50 27 35 20 50
5

25 10

8
20 50 15 55 45
0

35 20 20

L
o
n
g
i
t
u
d
e

15
2

15
2

15
2

15
2

15
2

15
2

15
2

1 
52

15
2

15
2

15
2

15
1

15
1

15
1

15
1

15
1

15
1

15
1

1 
51

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

0 7
18 24 33
'

41 46 46 39 34 18 29 57 22 34 44 57 55 57 56 47 48 50 51 57 57 57 53 41 32 27 20 14 13 8 6
59 53 53 43 46 44 47 27 20

40 50 35 58 55

5
20 55
5

30 15 18 14 15 55 10 55 25
7 0

20
0 50 10 25 55 0 25
0

10 10 40 50 55 20 20
0 55 20 25 55 15 35 45 25

F
e
-
p
c
t
 .

s 5.
0

5.
0

7.
0

5.
0

2
.
0

3
.
0

3.
0

5.
0

2.
0

2
.
0

2
.
0 .2

2.
0

2.
0

2.
0 .3 .3 .3 .1

5.
0

5.
0

7
.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5
.
0

5.
0

7
.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5
.
0

5.
0

5.
0

5.
0

5
.
0

M
g
-
p
c
t
 .

s .7
0

.5
0

.5
0

.2
0

.2
0

.
2
0

.2
0

.7
0

1 
.0

0
.7
0

.7
0

3
,
0
0

.1
0

.5
0

1
.
0
0

1 
.0

0
5
.
0
0

5
.
0
0

2
.
0
0

.2
0

.1
5

.1
0

.2
0

.5
0

.5
0

.7
0

.3
0

.2
0

.2
0

.5
0

.2
0

.5
0

.7
0

,
3
0

.3
0

.3
0

.3
0

.7
0

.7
0

.5
0

.7
0

.3
0

.5
0

1 
.0

0
1 
.0
0

C
a
-
p
c
t
 .

s

.1
0

.1
0

.1
0

.1
0

.1
0

.1
0

.0
7

.1
0

5
.
0
0

7
.
0
0

5
.
0
0

2
0
.
0
0

.1
0

1 
.0
0

1
0
.
0
0

2
0
.
0
0

2
0
.
0
0

2
0
.
0
0

2
0
.
0
0

.1
0

.1
0

.0
5

.1
0

.1
0

.1
0

.1
0

.1
0

.1
0

.1
0

.1
0

.1
0

.2
0

.3
0

.1
0

.2
0

.1
0

.1
0

.3
0

.2
0

.2
0

.2
0

.2
0

1
.
0
0

2
.
0
0

1 
.0
0

T
i
-
p
c
 t
 .

s .3
0

.3
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

.1
5

.1
5

.1
5

.0
2

.3
0

.3
0

.1
5

.0
5

.0
5

.0
2

.0
2

.5
0

.3
0

.3
0

.3
0

.3
0

.5
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.3
0

.3
0

.5
0

.5
0

.5
0

.3
0

.3
0

.5
0

M
n
-
p
p
m

s

70
0

1
*
5
0
0

1
*
0
0
0

1
*
0
0
0

7
0
0

1
*
0
0
0

1
*
5
0
0

70
0

20
0

50
0

70
0 50

50
0

70
0

50
0 70

10
0 70 50

1
*
5
0
0

1 
*5

00
2
*
0
0
0

1
*
5
0
0

1 
*
0
0
0

2
*
0
0
0

1
*
5
0
0

1
*
5
0
0

1 
*0

00
1 
*5

00
1
*
5
0
0

2
*
0
0
0

2
*
0
0
0

>
5
*
0
0
0

1
*
5
0
0

1
*
0
0
0

1
*
0
0
0

1
*
0
0
0

1 
*5

00
3
*
0
0
0

2
*
0
0
0

1 
*
0
0
0

2
*
0
0
0

2
*
0
0
0

1 
*5

00
1
*
5
0
0

A
g
-
p
p
m

s N N N N N N N N N N N N N N N N
1
.
0

N N N N N N 
'

N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m
  

s 70 70
15

0 70 70 70 70 70 20 50 50 10 50 50 70 10 20 10 10 70 70
10
0

10
0 70

10
0

10
0 70 70 70

10
0

10
0

20
0

10
0

10
0

2
0
0

15
0

20
0

20
0

15
0

15
0

2
0
0

10
0

20
0

2
0
0

2
0
0

B
a
-
p
p
m
 

B
e
-
p
p
m

s

50
0

50
0

7
0
0

30
0

30
0

30
0

50
0

30
0

15
0

1
*
5
0
0

2
*
0
0
0 20

30
0

30
0

1
*
0
0
0 70

50
0

<
2
0 N

30
0

30
0

30
0

30
0

50
0 

'
7
0
0

70
0

50
0

30
0

50
0

50
0

>
5
*
0
0
0

>
5
*
0
0
0

>
5
*
0
0
0

1
*
0
0
0

70
0

70
0

70
0

1
*
0
0
0

1
*
5
0
0

5
*
0
0
0

2
*
0
0
0

1
*
5
0
0

>
5
*
0
0
0

3
*
0
0
0

>
5
*
0
0
0

s 1.
0

2
.
0

5.
0

1
.
0

1
.
0

1
.
0

1
.
0

2.
0

1.
0

1
.
0

1
.
0 N

2.
0

1.
0

1 
.0 N N N N

1 
.0

1.
0

2.
0

1.
0

3
.
0

2
.
0

2
.
0

2.
0

1.
0

2
.
0

2
.
0

2
.
0

5.
0

2
.
0

5.
0

5
.
0

5
.
0

5.
0

5.
0

5
.
0

5.
0

5
.
0

5.
0

3
.
0

3
.
0

3
.
0

C
d
-
p
p
m

s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

C
L
A
0
7
S
 

C
L
4
0
S
S
 

C
L
4
0
9
S
 

C
L
A
1
0
S
 

C
L
A
1
 1
S

C
L
A
1
2
S
 

C
L
A
1
3
S
 

C
L
A
1
 5
S 

C
L
A
1
6
S

C
L
A
1
7
S

C
L
4
1
8
S
 

C
L
A
1
9
S

C
L
A
2
0
S
 

C
L
A
2
1
S

C
L
A
2
2
S

C
L
4
2
3
S

C
L
A
2
4
S
 

C
L
4
2
5
S

C
L
A
2
6
S

K
R
0
0
1
S

K
R
0
0
2
S
 

K
R
0
0
3
S
 

K
R
0
0
4
S
 

K
R
0
0
5
S
 

K
R
0
0
6
S

K
R
0
0
7
S
 

K
R
0
0
8
S
 

K
R
0
0
9
S
 

K
R
0
1
0
S
 

K
R
0
1
 1
S

K
R
0
1
2
S
 

K
R
0
1
3
S
 

K
R
O
U
S
 

K
R
0
1
5
S
 

K
R
0
1
6
S

K
R
0
1
7
S
 

K
R
0
1
8
S
 

K
R
0
1
9
S
 

K
R
0
2
0
S
 

K
R
0
2
1
S

K
R
0
2
2
S
 

K
R
O
P
3
S
 

K
R
O
?
4
S
 

K
R
0
2
5
S
 

K
R
0
2
6
S

C
o
-
p
p
m
 

s 20
 

30
 

50
 

30
 

1 
5

30
 

30
 

20
 

10 10 10
 IM

20
 

15 10

N IM N N
30 30
 

30
 

30
 

30
 

50 30
 

30
 

30
 

30
 

30 30
 

50
 

50
 

50
 

30 30
 

50
 

50
 

50
 

30 50
 

30
 

30
 

30
 

30

C 
r
-
p
p
m
 

s 10
0 

10
0 

15
0 

15
0 50 70
 

70
 

10
0 20

10
0 70
 

50 50
 

50 70 20
. 

10
0 30 50

10
0

10
0 

10
0 70
 

1
0
0
 

15
0

15
0 

10
0 

1
0
0
 

15
0 

10
0

10
0 

15
0 

15
0 

15
0 

15
0

15
0 

15
0 

15
0 

15
0 

15
0

20
0 

15
0 

15
0 

15
0 

1 
50

C
u
-
p
p
m
 

s

30
 

30
 

50
 

30
 

20 30
 

30
 

30
 

10 30 30
 5

30
 

30 20

5
20
 5 5

30 30
 

30
 

30
 

30
 

30 30
 

30
 

30
 

30
 

30 30
 

50
 

70
 

50
 

30 70
 

50
 

50
 

30
 

30 50
 

30
 

50
 

50
 

50

La
-p
pm
 

s

50
 

20
 

50
 

20
 N

20
 N 

20
 N

20 20
 N

20
 

20 20 N N N N N N IM N 
2
0
 

20 20
 

20
 

20
 

20
 

20 20
 

70
 

20
 

20
 

20 20
 

20
 

20
 

20
 

20 20
 

20
 

30
 

50
 

70

M
o
-
p
p
m
 

s

N N N N
 

IM IM N N IM N N IM IM N N IM N N N 7 N IM IM 7 N IM N N IM 5 IM IM 7 N IM N N 7 N 
10

N N 
15
 7 5

N
b
-
p
p
m
 

s

IM N N N N N N N N N IM IM N N IM N N N N IM N N N IM IM N IM IM N N IM N N IM IM IM N N N N N N IM IM N

N 
i 
-
p
p
m
 

S

70
 

70
 

1
0
0
 

1
0
0 50 70
 

70
 

70 20
 

50 50 10
 

50 50
 

50 20
 

70 20 10
 

70 70
 

7
0
 

70
 

70
 

1
0
0

1
0
0
 

70
 

70
 

1
0
0
 

70 70
 

1
0
0
 

1 
50

 
1
0
0
 

1
0
0

1
0
0
 

10
0 

10
0 

1
0
0
 

1
0
0

1 
50

 
10
0 

1
0
0
 

1
0
0
 

1
0
0

P
b
-
p
p
m
 

s

20
 

30
 

50
 

30
<
1
0

<1
0 10
 

10
<
1
0
 

<
1
0 10
N 

20
<
1
0
 

10 N N N N 
2
0

1
0
0
 

10
 

10
 

2
0
 

2
0

20
 

20
 

20
 

10
0 10 70
 

1
0
0
 

70
 

70
 

70 70
 

50
 

50
 

50
 

30 50
 

50
 

20
 

50
 

50

S
c
-
p
p
m
 

s 15
 

1 
5 

20
 

1 
5

10 10
 

10
 

15
5 7 5 N 

10
7

10 N
 N N N 

15 15
 

20
 

, 
15
 

15
 

20 30
 

15
 

1 
5 

20
 

15 15
 

30
 

20
 

30
 

30 30
 

30
 

30
 

20
 

20 20
 

30
 

20
 

20
 

30

S
r
-
p
p
m
 

s

N N N 
1
0
0 N N IM N

10
0 

2
0
0

3
0
0

3
0
0
 

1
0
0

10
0 

20
0

20
0 

30
0

3
0
0

20
0 IM N 

10
0 N N 

10
0 N
 N N IM N

20
0 

2
0
0
 

70
0 N 

20
0

20
0 

20
0 

20
0 

20
0 

20
0

20
0 

20
0 

50
0 

20
0 

2
0
0

V
-
p
p
m
 

s

20
0 

2
0
0
 

20
0 

20
0

10
0

15
0 

15
0 

2
0
0 70
 

2
0
0

15
0 20
 

15
0

1
5
0
 

15
0 50
 

15
0 20 20
 

15
0

15
0 

1
5
0
 

15
0 

20
0 

2
0
0

2
0
0
 

15
0 

15
0 

2
0
0
 

15
0

15
0 

3
0
0
 

30
0 

30
0 

3
0
0

3
0
0
 

30
0 

30
0 

3
0
0
 

20
0

3
0
0
 

20
0 

2
0
0
 

20
0 

3
0
0

Y
-
p
p
m
 

s 30
 

30
 

50
 

30 15 30
 

20
 

20 15
 

  5
0 50

' 
20

 
20 20
 

30 15
 

50 20 20
 

30 30
 

30
 

  
30

 
50

 
50 50
 

30
 

30
 

30
 

30 30
 

50
 

50
 

50
 

50 50
 

50
 

50
 

50
 

50 70
 

70
 

50
 

70
 

70

Z
n
-
p
p
m
 

s <
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

2
0
0

20
0

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0 N
 

N N N N

7
0
0
 N N 

<
2
0
0
 N N N N N N

3
0
0
 

5
0
0
 

3
0
0
 

2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

30
0 

3
0
0
 

3
0
0
 

20
0 

2
0
0



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
an

d 
At

om
ic

 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
St
re
am
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

C
L
A
0
7
S
 

C
L
4
0
8
S
 

C
L
4
0
9
S
 

C
L
4
1
0
S
 

C
L
4
1
1
S

C
L
4
1
2
S
 

C
L
4
1
3
S
 

C
L
4
1
5
S
 

C
L
4
1
6
S
 

C
L
4
1
7
S

C
L
4
1
8
S
 

C
L
4
1
9
S
 

C
L
4
2
0
S
 

C
L
4
2
1
S
 

C
L
4
2
2
S

C
L
4
2
3
S
 

C
L
4
2
4
S
 

C
L
4
2
5
S
 

C
L
4
2
6
S
 

K
R
0
0
1
S

K
R
0
0
2
S
 

K
R
0
0
3
S
 

K
R
0
0
4
S
 

K
R
0
0
5
S
 

K
R
0
0
6
S

K
R
0
0
7
S
 

K
R
0
0
8
S
 

K
R
0
0
9
S
 

K
R
0
1
0
S
 

K
R
0
1
1
S

K
R
0
1
2
S
 

K
R
0
1
3
S
 

K
R
0
1
4
S
 

K
R
0
1
5
S
 

K
R
0
1
6
S

K
R
0
1
7
S
 

K
R
0
1
8
S
 

K
R
0
1
9
S
 

K
R
0
2
0
S
 

K
R
0
2
1
S

K
R
0
2
2
S
 

K
R
0
2
3
S
 

K
R
0
2
4
S
 

K
R
0
2
5
S
 

K
R
0
2
6
S

2 
r-

p
p
n

s 1
5
0

1
5
0

2
0
0

2
0
0

1
5

0

1
5
0

1
5

0
2
0
0 7
0

7
0

50
N

1
0
0 7
0

7
0 2
0

2
0

2
0 N

2
0

0

1 
50

2
0

0
1

5
0

2
0
0

2
0
0

2
0

0
2
0
0

1
5
0

1 
50

1
5

0

1
5
0

2
0

0
1 

5
0

2
0
0

2
0
0

2
0
0

2
0

0
1

5
0

2
0

0
2

0
0

2
0

0
2
0
0

2
0

0
2
0
0

2
0

0

A
u

-p
p

m
a
a

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
u-

pp
m

aa

20 25 5
0

4
0

15 2
0

. 
2

0
2

0
3
0 1
0

2
0 5

2
0 2
0

1
5 5

1
0 5 5

2
5

3
5 3
5

2
5 3
5

3
0

4
0

2
5 2
5

3
5 2
0

2
5 5
5

55 55 4
5

6
0 75 4
5

4
0

3
0 55 4
0

55 5
0

6
5

2 
n

-p
p

m
a

a 5
0

7
0

1 
1

0
1 

1
0

4
5

6
5

7
0

7
5

7
5

6
5

1
6
0 4
5

9
5

6
0

1
2
0 6
0

1 
1

0
5

5
4

0
6

0

6
0
0 5
0

6
0

9
0

7
0

1
1
0 7
0

1
0
0

1
5
0

9
0

3
0
0

3
0
0

3
0
0

1 
5

0
1
3
0

1
3
0

1
2
0

1
3
0

1 
4
0

1
2
0

3
0
0

1
6
0

3
0
0

1
4
0

1
6
0

S
b

-p
p

m
 

C
d
-p

p
m

a
a
a
 

a
a

<1
 

.4
0

<1
 

.4
5

<1
 

.4
0

<
1 

.2
5

<1
 

.2
0

<1
 

2
.6

0
<1

 
3

.6
0

<1
 

.5
0

<1
 

.2
5

<1
 

.5
0

<1
 

3
.8

0
<1

 
1

.3
0

<1
 

.7
5

<1
 

.4
0

<1
 

1
.5

0

<1
 

.8
0

<1
 

4
.3

0
<1

 
1

.2
0

<1
 

1
.1

0
<1

 
.3

0

<1
 

3
.6

0
<1

 
.1

 5
<1

 
.3

0
<1

 
.4

0
<1

 
.0

5

<1
 

.1
5

<1
 

.3
0

<1
 

.4
5

<1
 

.8
5

<1
 

.5
0

<1
 

2
.2

0
1 

.6
5

1 
2

.4
0

<1
 

.5
0

<1
 

.2
5

<1
 

.4
0

<1
 

.3
0

1 
1
.2

0
<1

 
.9

5
<1

 
.4

5

<1
 

1
.0

0
<1

 
.4

0
<1

 
3

.4
0

<1
 

.6
0

<1
 

1
.3

0

A
s
-p

p
m

a
a

1
0

1
5

<
5

1
0 5

1 
5

1
5

<
5

<
5 5 5

<
5 5

<
5

<
5

<
5

<
5

<
5

<
5 5

1
0

1
0

1
0 5 5 5 5 5 5 5 5

1
0 5 5 5 5 5 5 5

1
0 5

1
0

1
0

1
0

1
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
an
d 

A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of

 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
0
2
7
S

K
R
0
2
3
S

K
R
0
2
9
S

K
R
0
3
0
3

K
R
0
3
1
S

K
R
0
3
2
S

K
R
0
3
3
S

K
R
0
3
4
S

K
R
0
3
5
S

K
R
0
3
6
S

K
R
0
3
7
S

K
R
0
3
8
S

K
R
0
3
9
S

K
R
0
4
0
S

K
R
0
4
1
S

K
R
0
4
2
S

K
R
0
4
3
S

K
R
0
4
4
S

K
R
0
4
5
S

K
R
0
4
6
S

K
R
Q
4
7
S

K
R
0
4
8
S

K
R
0
4
9
S

K
R
0
5
0
S

K
K
0
5
1
S

K
R
0
5
2
S

K
R
0
5
3
S

K
R
0
5
4
S

KR
05

t>
$

K
R
0
5
6
S

K
R
0
5
7
S

K
R
0
5
8
S

K
R
0
5
9
S

K
R
0
6
0
S

K
R
0
6
1
S

K
R
0
6
2
S

K
R
0
6
3
S

K
R
0
6
4
S

K
R
0
6
5
S

K
R
0
6
6
S

K
R
0
6
7
S

K
R
0
6
8
S

K
R
0
6
9
S

K
R
0
7
0
S

K
R
0
7
1
S

La
 t
 i 

t 
ud
e

68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68

23 23 24 22 21 21 17 1 
5

20 20 21 20 20 18 16 12 14 10 1 
2

11

6 7 4 0 2 2 2 3
17 15 13 12 12 12 14

8 7 9
12 18 1 
5

14 13 14 1 
1

10 37 15 12 15 10 57 34 28 30 48 16 20 32 45 42 38 30 10 20 32
0

33
5

36 28 52 46 50
0

28 25
7 2 0

45 20 55
0

25 25 28 37 28 55

L
o
n
g
 i 

t 
ud

e

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
3

15
4

15
4

15
3

15
3

15
3

15
3

15
3

15
4

15
3

15
3

15
3

15
4

15
4

15
3

15
3

15
3

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
3

15
3

15
3

15
4

15
4

15
4

15
4

15
4

15
4

20 18 14 15 1? 18 12 $8
7 7

58 58 56 51 54

2
51 53 55
4 1

50 48 51
6 3

16 22
6 7 8

12 16 21 21 13 36 37 42 34 35 38 36 31 29

0
25
0 0

35 10 25 15 55 30

0 10 25 10 55 25 35 50 45 55

5
15 55 50 55 55 15 50 25 30 45 35 20 25 55

0
15 35 30 55 0 15 35
5

35

Fe
-p

c 
t.

s 5.
0

7
.
0

7
.
0

5
.
0

7
.
0

1
0
.
0

7
.
0

3
.
0

7
.
0

7
.
0

7
.
0

5.
0

5
.
0

5.
0

5.
0

7
.
0

5.
0

5.
0

7
.
0

5
.
0

7
.
0

7
.
0

1
0
.
0

5.
0

5.
0

3
.
0

5
.
0

3
.
0

7.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

7.
0

7
.
0

7
.
0

5.
0

7
.
0

5.
0

7
.
0

5.
0

5.
0

M
g
-
p
c
t
 .

s .5
0

7
.
0
0

1 
.5
0

1
.
5
0

.7
0

1 
.0
0

1 
.0
0

1
.
0
0

1
,
5
0

1
.
5
0

1
.
5
0

1
.
5
0

.7
0

.7
0

.5
0

.7
0

.7
0

.7
0

.
3
0

.7
0

1 
.5

0
1 
.0
0

1
.
5
0

1 
.5
0

1
.
5
0

1 
.0

0
.7

0
.7
0

.5
0

.5
0

1 
.0
0

1
.
0
0

.5
0

.3
0

.5
0

.5
0

1 
.0
0

1 
.5

0
1 
.0

0
.7

0

1
.
0
0

.7
0

1 
.0
0

.5
0

.5
0

C
a
-
p
c
t
 .

s

.3
0

2
.
0
0

1 
.0
0

2
.
0
0

.3
0

.5
0

.1
5

.3
0

.7
0

3
.
0
0

1
.
0
0

.2
0

.3
0

.1
0

.1
0

.2
0

.1
5

.1
0

.1
0

.1
5

.1
5

.1
0

.1
0

.1
5

.1
0

.1
0

.1
0

.1
0

.1
5

.2
0

.1
5

.1
0

.1
0

.1
0

.1
5

.1
5

.1
5

.1
5

.1
5

.1
5

.1
5

.1
0

.3
0

.1
0

.1
0

T
i
-
p
c
t
.

s .3
0

.5
0

.3
0

.2
0

.3
0

.3
0

.3
0

.3
0

.3
0

.2
0

.2
0

.2
0

.1
5

.1
5

.2
0

.3
0

.2
0

.2
0

.1
5

.2
0

.3
0

.3
0

.3
0

.5
0

.2
0

.3
0

.3
0

.2
0

.3
0

.5
0

.3
0

.2
0

.3
0

.2
0

.2
0

.2
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.2
0

.5
0

M
n
-
p
p
m

s

1
,
5
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

70
0

1
,
0
0
0

1
,
0
0
0

50
0

1
,
0
0
0

1
,
0
0
0

70
0

70
0

70
0

7
0
0

50
0

7
0
0

20
0

50
0

1
,
0
0
0

70
0

7
0
0

50
0

50
0

70
0

70
0

50
0

7
0
0

50
0

1
,
0
0
0

7
0
0

50
0

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

50
0

70
0

70
0

50
0

7
0
0

70
0

70
0

50
0

1
,
0
0
0

7
0
0

70
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N' N N N N N N N N N N N N N N N N 
,

N N N N N N

B
-
p
p
m

S

20
0 70 70

10
0

10
0

10
0 70 70 70 50 50 70 70 70 70 70 10
0

10
0

10
0 70 10
0

10
0

10
0

10
0 70 70 70

10
0

10
0

10
0 70 50 70 70 70

10
0

10
0

1
0
0 70 70 70 70

10
0

10
0

10
0

B
a
-
p
p
m
 

B
e
-
p
p
m

s

>
5
,
0
0
0

2
,
0
0
0

1
,
5
0
0

3
,
0
0
0

30
0

50
0

50
0

30
0

3
0
0

30
0

30
0

30
0 

.
2
0
0

20
0

2
0
0

3
0
0

30
0

20
0

3
0
0

30
0

50
0

30
0

50
0

50
0 

'
30
0

3
0
0

30
0

20
0

50
0

3
0
0

5
0
0

30
0

7
0
0

70
0

70
0

20
0

50
0

50
0

30
0

30
0

1
,
0
0
0

30
0

3
0
0

50
0

70
0

s 3.
0

1
.
0

1.
5

1.
5

2.
0

1.
5

1.
0

1.
0

1.
0

1.
0

1.
0

1.
5

1.
5

1.
5

1.
0

1 
.0

1.
5

1.
5

1.
5

1.
5

1.
5

1 
.5

1.
0

1.
5

1.
0

1.
5

1
.
0

1 
.0

1 
.5

1.
0

1.
0

1.
5

1 
.0
 

'
1.

5
1.
5

1.
5

1.
5

1 
.5

2
.
0

1.
5

1.
5

1.
5

1.
0

1.
5

1.
5

C
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of

 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
0
2
7
S

K
R
0
2
8
S

K
R
0
2
9
S

K
R
0
3
0
S

K
R
0
3
1
S

K
R
0
3
2
S

K
R
0
3
3
S

K
R
0
3
4
S

K
R
0
3
5
S

K
R
0
3
6
S

K
R
0
3
7
S

K
R
0
3
8
S

K
R
0
3
9
S

K
R
0
4
0
S

K
R
0
4
1
S

K
R
0
4
2
S

K
R
0
4
3
S

K
R
O
-
U
S

K
R
0
4
5
S

K
R
O
A
6
S

K
R
0
4
7
S

K
R
0
4
8
S

K
R
O
A
9
S

K
R
0
5
0
S

K
R
0
5
1
S

K
R
0
5
2
S

K
R
0
5
3
S

K
R
0
5
4
S

K
R
0
5
5
S

K
R
0
5
6
S

K
R
0
5
7
S

K
R
0
5
8
S

K
R
0
5
9
S

K
R
0
6
0
S

K
R
0
6
1
 S

K
R
0
6
2
S

K
R
0
6
3
S

K
R
0
6
4
S

K
R
0
6
5
S

K
R
0
6
6
S

K
R
0
6
7
S

K
R
0
6
8
S

K
R
0
6
9
S

K
R
0
7
0
S

K
R
0
7
1
S

C
o
-
p
p
m

s 30 50 30 20 30 30 30 1 
5

20 20 20 20 20 20 20 30 20 20 30 20 30 30 30 30 20 20 20 20 20 30 20 20 30 20 30 20 20 30 30 20 30 20 20 30 20

C 
r-

pp
m

s 10
0

15
0

10
0

10
0

15
0

10
0

15
0 70

15
0

10
0 70

10
0 70 70 70

10
0 70

10
0

10
0 70

10
0

15
0

15
0

10
0

10
0 70

10
0 70

15
0

15
0

10
0 70

10
0 70

10
0

10
0

10
0

15
0

10
0

15
0

10
0

15
0

15
0

10
0

15
0

C
u
-
p
p
m

s

50
10

0 50 50 30 30 30 20 20 15 20 30 20 30 30 30 15 20 30 20 30 50 30 20 15 15 30 20 30 30 15 20 20 30 30 20 30 30 30 20 30 20 30 30 50

L
a
-
p
p
m

s

20 30 30 50 50 50 30 20
N

30 30
N

70 50 30 30 30 30 30 30 30
N

70 50 30 30 30 20 30 30 30
N

30
N

30 30 30 50
N N N

30
N N

20

M
o
-
p
p
m

s

5
10
N 10
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
i
-
p
p
m

s 1
0
0

10
0 70 50 70 70 70 50 70 70 50 50 50 30 50 70 50 70 70 50 70 70 70 70 50 50 70 50 70 70 50 50 50 70 50 50 50 50 70 50 70 70 70 70 70

P
b
-
p
p
m

s

20 20 15 20 20 30 50 15 30 10 15 15 10 15 10 15 15 10 20 15 1 
5

20 15 1 
5

15 10 15 15 30 20 10 15 30 20 15 1 
5

1 
5

15 15 15 15 10 15 10 30

S
c
-
p
p
m

s 20 30 20 20 20 20 20 15 15 15 15 15 15 15 15 15 15 15 15 15 20 30 30
 

*

1 
5

15 15 15 1 
5

20 15 15 15 15 15 20 20 15 20 15 15 15 15 15 15 15

S
r
-
p
p
m
'

s 20
0

20
0

15
0

15
0

10
0

15
0

10
0 N N

10
0 N N N

1
0
0 N N N N

1
0
0 N

1
0
0

15
0

15
0 N N N N N

1
5
0

10
0

10
0

<
1
0
0

10
0

10
0

15
0

15
0

10
0 N N N N

1
0
0 N

1
0
0 N

V
-
p
p
m

s

2
0
0

30
0

3.
00

15
0

15
0

20
0

15
0

10
0

15
0

15
0

15
0

15
0

10
0

15
0

15
0

15
0

20
0

20
0

2
0
0

15
0

2C
O

20
0

30
0

2
0
0

15
0

15
0

15
0

15
0

20
0

20
0

15
0

15
0

15
0

15
0

20
0

20
0

2
0
0

15
0

15
0

10
0

15
0

15
0

10
0

15
0

15
0

Y
-
p
p
m

s 50 70 30 30 30 30 30 20 30 .3
0

30
  
30 20 20 20 30 20 30 30 30 50 30 50 30 20 20 20 15 30 15 30 20 20 20 30 20 30 30 20 20 20 30 20 30 30

Z
n
-
p
p
m

s

2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0 N N N N N N N N N N N N N N

<
2
0
0

<
2
0
0 N N N N N

<
2
0
0 N N N N

<
2
0
0 N N N

<
2
0
0 N

<
2
0
0 N N N N

<
2
0
0



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of

 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
 I
e

K
R
0
2
7
S
 

K
R
0
2
3
S
 

K
R
0
2
9
S
 

K
R
0
3
0
S
 

K
R
0
3
1
S

K
R
0
3
2
S
 

K
R
0
3
3
S
 

K
R
0
3
4
S
 

K
R
0
3
5
S
 

K
R
0
3
6
S

K
R
0
3
7
S
 

K
R
0
3
8
S
 

K
R
0
3
9
S
 

K
R
0
4
U
S
 

K
R
0
4
1
S

K
R
0
4
3
S
 

K
R
0
4
4
S
 

K
R
0
4
5
S
 

K
R
0
4
6
S

K
R
0
4
7
S
 

K
R
0
4
8
S
 

K
R
0
4
9
S
 

K
R
0
5
0
S
 

K
R
0
5
1
S

K
R
0
5
2
S
 

K
R
0
5
3
S
 

K
R
0
5
4
S
 

K
R
0
5
5
S
 

K
R
0
5
6
S

K
R
0
5
7
S
 

K
R
0
5
8
S
 

K
R
0
5
9
S
 

K
R
0
6
0
S
 

K
R
0
6
1
S

K
R
0
6
2
S
 

K
R
0
6
3
S
 

K
R
0
6
4
S
 

K
R
0
6
5
S
 

K
R
0
6
6
S

K
R
0
6
7
S
 

K
R
0
6
8
S
 

K
R
0
6
9
S
 

K
R
0
7
0
S
 

K
R
0
7
1
S

2 
r-

p
p
m

s 2
0

0
2

0
0

1
5

0
1 

50
1
5
0

1 
50

1 
50

1
5
0

2
0
0

1
0
0

1
5
0

2
0

0
1
5
0

1
5
0

1
5
0

1
5

0
1
5
0

2
0

0
1 

50
1

5
0

1
5
0

1 
50

1
5

0
2

0
0

1
5

0

1
5
0

1
5

0
1
5
0

1
5

0
1
5
0

1
5

0
1
5
0

1
5

0
1 

50
2

0
0

1
5

0
1

5
0

1 
50

2
0

0
1
5
0

1
5

0
1 

50
1
5
0

1
5

0
1

5
0

A
u

-p
p

m
aa N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
u

-p
p

m
aa

6
5

1
0
0

75 55 45 4
0

4
0 20 25 20 25 20 3
0 30 3
0 30 2
0

3
0

3
0 30 40 55 45 35 30 35 30 25 45 45 3
0 40 35 4
0

3
0

4
0

4
0 55 4
5 50 4
5 4
0

4
5 45 50

Z
n
-p

p
m

aa 1
6
0

1
3
0

1
2

0
1

3
0

1
2

0

1
0

0
1
0
0 70 90 85 9
0 75

1
0

0 75 8
0

8
0 50 75 80 90

1
1
0

1
3

0
1
2
0

1 
10 95

1
0

0 90 8
5

1 
10

1
0
0 75 90

1 
10

1
2
0 70 8
5

1
0

0
1 

10
1
0
0

1
2

0 9
0 75 9
5

1
1
0

1
3
0

S
b
-p

p
m

 
C

d
-p

p
m

a
a
a
 

aa

<1
 

.7
0

<1
 

.2
0

<1
 

.4
5

<1
 

1
.1

0
<1

 
.1

5

<1
 

.2
0

<1
 

.1
5

<1
 

.3
0

<1
 

.2
0

<1
 

.3
0

<1
 

.3
5

<1
 

.2
0

<1
 

.3
0

<1
 

.2
0

<1
 

.3
0

<1
 

.2
0

<1
 

.1
0

<1
 

.1
5

<1
 

.7
5

<1
 

.2
5

<1
 

.2
0

<1
 

.2
0

<1
 

.2
0

<1
 

.2
5

<1
 

.4
5

<1
 

.3
0

<1
 

.4
0

<1
 

.3
0

<1
 

.2
5

<1
 

.1
5

<1
 

.1
0

<1
 

.3
0

<1
 

.5
5

<1
 

.6
5

<1
 

.1
0

<1
 

.1
5

<1
 

.2
0

<1
 

.1
5

<1
 

.2
0

<1
 

.3
5

<1
 

.2
0

<1
 

.2
0

<1
 

.1
5

<1
 

.2
0

<1
 

.5
0

A
s-

p
p
m

a 
a

1
0

<
5

<
5 15 1
0 5 5 5 5 5 5 5

10
5

1
0 5 5 5

1
0

1
0 5 5 5

1
0 1
0 5

1
0

1
0 10 1
0 5

10 1 
5

15
5

10
5

1
0

1
0 10

5 5 5
10 1 

5



S
p
e
c
tr

o
q
ra

p
h
ic

 
a
n
d
 

A
to

m
ic

 
A

b
s
o

rp
ti
o

n
 

A
n
a
ly

s
is

 
o

f 
S

tr
e

a
m

 
S

e
d
im

e
n
ts

--
c
o
n
ti
n
u
e
d

S
a
m
p
l
e

K
R
0
7
2
S

K
R
0
7
3
S

K 
R 
0 
7 
4 
S

K
R
0
7
5
S

K
R
0
7
6
S

K
R
0
7
7
S

K
R
0
7
8
S

K
R
0
7
9
S

K
R
0
8
Q
S

K
R
0
8
1
S

K
R
0
8
2
S

K
R
0
8
3
S

K
R
0
8
4
S

K
R
0
8
5
S

K
R
0
8
6
S

K
R
0
8
7
S

K
R
0
8
8
S

K
R
0
8
9
S

X
R
0
9
0
S

K
R
0
9
1
 S

K
R
0
9
2
S

K
R
0
9
3
S

K
R
0
9
4
S

K
R
0
9
5
S

K
R
0
9
6
S

K
R
0
9
7
S

K
R
0
9
8
S

K
R
0
9
9
S

K
R
1
 O
O
S

K
R
1
0
1
S

K
R
1
0
2
S

K
R
1
 0
3
S

K
R
1
0
4
S

K
R
1
0
5
S

K
R
1
0
6
S

K
R
1
0
7
S

K
R
1
0
8
S

K
R
1
0
9
S

K
R
1
 1
0
S

K
R
1
 1

 1
S

K
R
1
 1
2
S

K
R
1
 1
3
S

K
R
1
 1
4
S

K
R
1
 1

 5
S

K
R
1
 1
6
S

La
 t
 i 

t 
u
d
e

68 68 6
8 68 6
8 6
8

6
8 68 68 6
8

6
8 68 6
8 6
8

6
8

68 68 68 6
8 68 6
8

6
8 68 6
8

68 6
8

6
8 6
8

6
8 6
8

6
8 68 6
8 6
8
6
8 68 68 6
8

6
8

6
8

68 68 6
8 6
8

68

9 9 6 7
10

8 9 9
10 10 12 11 12 12 12

9 13
9 7 7

15 16
4 1 0 4 5 6

10 11

7 7 6 6 4 1 2 5 4 8

16 15 12 12 11

18 53 19 40
5

17 10 11 45 50 30
0

25 35 10 50 40 10 45 58 25 45
0

25
0

40
2

28 34 37 15 30 45 18 12 25
0

20 47
6 4 0

40 25 58

L
o
n
g
i
 t
u
d
e

15
4

15
4

15
4

IS
A-

IS
A

15
4

15
4

15
4

15
3

1
5
3

15
3

15
3

1
5
3

15
3

1
5
3

1
5
3

1
5
3

15
3

15
3

15
3

15
3

1
5
3

1
5
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
4

1
5
3

1
5
3

15
3

1
5
3

15
3

1
5
3

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

3
3 19 33 39 44 21 53 54 32 32 28 23 22 16
7 5 4 9

16 22 4
3

44 32 2
9

20

6
16 24 53 57

2
57 4
8 44 50 56 58 1 
1

15 23

6
12 10 12 19

10 40
0

35
0

20 50 50 55
5 5

35 40 10 58 40 10
5

35 55 35
0

12 50 35 35 55
0

45 50 25 30
0

25 25 30 15 55 40 15

0
40 20 32 20

F
e
-
p
c
t
 .

s 3
.
0

7
.
0

7
.
0

7
.
0

5
.
0

1
0
.
0

5
.
0

5
.
0

7
.
0

5
.
0

5
.
0

7
.
0

7
.
0

5
.
0

7
.
0

7
.
0

3
.
0

7
.
0

5
.
0

7
.
0

1
.
5

3
.
0

5
.
0

3
.
0

3
.
0

2
.
0

3
.
0

3
.
0

5
.
0

2
.
0

5
.
0

3
.
0

7
.
0

7
.
0

2
.
0

2
.
0

7
.
0

7
.
0

3
.
0

3
.
0

7
.
0

3
.
0

3
.
0

5
.
0

5
.
0

M
g
-
p
c
t
 .

s .
3
0

.
2
0

.7
0

1
.
5
0

1 
.
0
0

1 
.
5
0

.
5
0

.
5
0

1 
.
0
0

1 
.
0
0

1
.
0
0

.
7
0

1
.
5
0

1
.
0
0

1
.
0
0

1 
.
0
0

.
7
0

1
.
0
0

1 
.
0
0

1
.
5
0

.
7
0

.
5
0

,
1
5

.
2
0

.
3
0

.
3
0

.
2
0

.
5
0

1 
.
5
0

.
7
0

1 
.
5
0

.
7
0

.
7
0

1 
.
0
0

1
.
0
0

.
3
0

.
7
0

.
7
0

.
7
0

.
3
0

1 
.
0
0

1 
.
0
0

.
5
0

.
7
0

.
3
0

Ca
-p

ct
 .

s

.1
0

.0
5

.1
0

.1
5

.
1
0

.1
5

.1
5

.1
0

.1
0

.1
0

.1
5

.1
5

.2
0

.
1
0

.1
0

.1
5

.0
7

.1
0

.1
0

.
1
0

.1
0

.
1
0

.1
0

.1
5

.1
5

<
.
0
5

.0
5

.0
7

.1
0

.1
5

.1
5

.
1
0

.1
5

.
2
0

.1
0

.1
0

.1
5

.1
5

.1
0

.
1
0

.1
5

.1
5

.
1
0

.1
0

.0
7

T
i
-
p
c
t
.

s .
3
0

.
3
0

.
3
0

.3
0

.
3
0

.
3
0
 

.
.
2
0

.3
0

.
3
0

.
3
0

.2
0

.3
0

.
3
0

.3
0

.3
0

.5
0

.
3
0

.
5
0

.3
0

.3
0

.2
0

.
3
0

.2
0

.
2
0

.
2
0

.1
5

.1
5

.3
0

.
3
0

.2
0

.
3
0

.2
0

.3
0

.
3
0

.3
0

.2
0

.
3
0

.
2
0

.5
0

.
3
0

.
7
0

.5
0

.
3
0

.5
0

.
3
0

M
n
-
p
p
m

s

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

5
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

3
0
0

7
0
0

7
0
0

7
0
0

5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
5
0
0

1
/
0
0
0

5
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N
, 
N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

S 70 70 70
1
0
0

1
5
0

10
0

1
0
0

1
0
0 70

1
0
0 70

1
0
0

1
0
0

10
0

1
5
0

1
5
0

1
0
0

1
0
0 70

1
0
0 50 7
0 50 7
0 70 50 50 50 70 50

1
0
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0 7
0

1
5
0 70

1
0
0

1
0
0

1
0
0

B
a
-
p
p
m

s

5
0
0

5
0
0

3
0
0

3
0
0

3
0
0

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0
 

.

3
0
0

5
0
0

3
0
0

3
0
0

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

7
0
0

2
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

3
0
0

5
0
0

1
5
0

3
0
0

2
0
0

5
0
0

5
0
0

3
0
0

2
0
0

3
0
0

3
0
0

5
0
0

3
0
0

7
0
0

5
0
0

5
0
0

5
0
0

1
/
0
0
0

B
e
-
p
p
m

s 1
.
5

1
.
5

1 
.5

1 
.5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
0

1 
.5

1
.
0

1
.
5

1
.
0

1
.
0

1
.
0

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

1 
.5

1
.
5

1 
.0

1 
.0

1
.
5

2
.
0

1
.
5

2
.
0

1
.
5

1
.
5

1 
.5

2
.
0

C 
d 
- 
p 
p 

.n
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
0
7
2
S

K
R
0
7
3
S

K
R
0
7
4
S

K
R
0
7
5
S

K
R
0
7
6
S

K
R
0
7
7
S

K
R
0
7
8
S

K
R
0
7
9
S

K
R
0
8
0
S

K
R
0
8
1
S

K
R
0
8
2
S

K
R
0
8
3
S

K
R
0
8
4
S

K
R
0
8
5
S

K
R
0
8
6
S

K
R
0
8
7
S

K
R
0
8
8
S

K
R
0
8
9
S

K
R
0
9
0
S

K
R
0
9
1
 S

K
R
0
9
2
S

K
R
0
9
3
S

K
R
0
9
A
S

K
R
0
9
5
S

K
R
0
9
6
S

K
R
0
9
7
S

K
R
0
9
8
S

K
R
0
9
9
S

K
R
1
0
0
S

K
R
1
0
1
S

K
R
1
0
2
S

K
R
1
0
3
S

K
R
1
0
A
S

K
R
1
0
5
S

K
R
1
0
6
S

K
R
1
0
7
S

K
R
1
0
8
S

K
R
1
0
9
S

KR
1 
10
S

KR
1 

1 
1S

KR
1 
12
S

K
R
1
 1
3S

KR
1 

1 
AS

KR
1 
15
S

KR
1 
16

S

C
o
-
p
p
m

s 20 30 30 30 20 30 20 30 20 20 20 20 30 30 30 20 20 20 20 30 15 20 20 15 20 15 20 30 30 20 30 20 30 30 30 20 30 20 30 20 30 15 20 30 20

C
r
-
p
p
m

s 10
0

15
0

15
0

15
0

10
0

20
0

10
0

10
0

10
0

10
0 70

10
0

15
0

10
0

15
0

10
0

. 
70

10
0 70

15
0 70 70 70 70 70 50 70 70

10
0 70

10
0 70

15
0

15
0

10
0

10
0

10
0 70

10
0 70

15
0

10
0 70

10
0 70

C
u
-
p
p
m

s

15 20 30 50 20 30 30 30 30 50 30 50 70 50 70 50 30 30 50 50 15 20 15 10 15 15 30 30 50 20 30 30 70 70 50 20 30 20 30 20 70 20 20 30 30

L
a
-
p
p
m

s

30
N

30 50 30 70 20 50 50 50 30 30 50 30 30 30
N N N

30 20
N N N N

20 20 30 50 30 50 30 30 50 30

N N N N
20 30 20
N

20
N

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

s

50 50 70 70 50 70 70 70 50 50 50 50 70 50 70 70 50 70 50 70 30 50 50 50 50 30 50 50 70 50 70 50 70 70 70 50 50 50 70 50 70 50 50 70 50

P
b
-
p
p
m

s

15 30 15 20 15 10 30 50 30 15 20 30 30 20 30 30 15 30 20 20 10 15 15 10 10 10 15 20 15 1 
5

1 
5

10 20 20 1 
5

10 15 20 15 15 20 15 15 30 20

S
c
-
p
p
m

s 10 15 1 
5

20 15 30 1 
5

20 30 20 15 15 20 20 20 15 1 
5

1 
5

15 20 15 1 
5

15
 

'
1 
5

1 
5

10 10 15 20 15 20 15 30 30 20 10 15 15 1 
5

15 20 15 15 15 15

S
r
-
p
p
m

s

N
20
0 N

10
0

10
0

<
1
0
0

10
0

10
0

10
0

10
0

<
1
0
0

10
0

10
0

<
1
0
0

10
0

10
0 N N

10
0

1 
50 N N N N N N

1
0
0

1
0
0

1
0
0 N

1
0
0 N

1
5
0

1
5
0

1
5
0 N

1
0
0

<
1
0
0 N

<
1
0
0

<
1
0
0 N N N N

V
-
p
p
m

s

15
0

15
0

2
0
0

20
0

15
0

20
0

15
0

2
0
0

20
0

15
0

15
0

15
0

2
0
0

15
0

15
0

15
0

15
0

15
0

15
0

30
0

15
0

15
0

15
0

1
5
0

20
0 70

10
0

15
0

2
0
0

15
0

1
5
0

15
0

2
0
0

30
0

2
0
0

15
0

20
0

2
0
0

20
0

15
0

20
0

1 
50

15
0

20
0

1
5
0

Y
-
p
p
m

s 30 30 30 30 30 30 20 30 30 30 20
- 
30 30 30 30 30 30 30 30 30 20 20 20 20 20 20 20 20 30 20 30 30 30 30 30 20 30 30 30 20 30 30 20 30 30

Z
n
-
p
p
m

s <
2
0
0 N N N N

<
2
0
0 N

3
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0 N N N

<
2
0
0 N N

<
2
0
0 N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0 N

<
2
0
0 N N N N



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
an

d 
At

om
ic

 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of

 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
0
7
2
S
 

K
R
0
7
3
S
 

K
R
0
7
4
S
 

K
R
0
7
5
S
 

K
R
0
7
6
S

K
R
Q
7
7
S
 

K
R
0
7
8
S
 

K
R
0
7
9
S
 

K
R
0
8
0
S
 

K
R
0
8
1
S

K
R
Q
8
2
S
 

K
R
0
8
3
S
 

K
K
0
3
4
S
 

K
R
0
8
5
S
 

K
R
0
8
6
S

K
R
0
8
7
S
 

K
R
0
8
8
S
 

K
R
0
8
9
S
 

K
R
0
9
Q
S
 

K
R
0
9
1
 S

K
R
0
9
2
S
 

K
R
0
9
3
S
 

K
R
0
9
4
S
 

K
R
0
9
5
S
 

K
R
0
9
6
S

K
R
0
9
7
S
 

K
R
0
9
8
S
 

K
R
0
9
9
S
 

K
R
1
 D
O
S
 

K
R
1
0
1
S

K
R
1
0
2
S
 

K
R
1
0
3
S
 

K
R
1
0
4
S
 

K
R
1
0
5
S
 

K
R
1
0
6
S

K
R
1
0
7
S
 

K
R
1
0
8
S
 

K
R
1
0
9
S
 

K
R
1
1
Q
S
 

K
R
1
 1

 1
 S

K
R
1
 1
2
S
 

K
R
1
 1
3
S
 

K
R
1
 1
4
S
 

K
R
1
 1

 5
S
 

K
R
1
1
6
S

Z 
r-

p
p

m
s 1

5
0

3
0

0
1

5
0

1
5
0

2
0

0

1
0

0
1
5
0

2
0
0

1
5

0
2

0
0

1
5

0
1

5
0

1
5

0
2
0
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5

0
1

5
0

1
5
0

2
0

0
1
0
0

1
5

0
1

5
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5

0

1
5
0

2
0

0
1
5
0

1
5

0
1 

50

1
5

0
1 

50
2

0
0

2
0

0
2
0
0

3
0

0
2
0
0

1
5
0

2
0
0

1
5
0

A
u
-p

p
m

aa N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
u
-p

p
m

aa

3
0

35 4
0 55 45 50 45 5
0

50 55 55 6
0

65 50 5
0

6
0

3
0 5
0

45 50 20 30 20 25 30 20 2
5 20 35 20 35 3
0 50 5
0 35 2
0

25 25 30 3
0

4
0 25 25 35 35

Z
n
-p

p
m

a
a 1 
2

0
1
1
0

1
0
0

1
3
0

8
0

1 
10

1
0
0

2
0
0

1
2
0

1
3
0

1
5
0

1 
50

1
5
0

1
4
0

1
3
0

1
8
0 8
0

1
4
0

1
2

0
1
3
0 55 75 95 8
0

85 6
0

9
0

1
1
0

95 75

1 
10 85

1
3
0

1 
3

0
1
2
0 7
0

1
0
0

1
0
0 8
0

4
5 8
0 65 6
5 9
0

1
2

5

S
b
-p

p
m

a
a
a <1
3

<1 <1 <1 <1
1 1

<1 <1 <1 <1 <1 <1
1 5

<1
1 1 1

<1 <1
1 1

<1

1 1
<1 <1

1

<1
1 1

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1 2

C
d

-p
p

m
aa

.6
0

.7
0

.3
0

.2
0

.2
5

.1
0

.3
5

.9
0

.2
0

.2
0

.1
5

.2
0

.2
0

.2
0

.2
5

.2
0

.2
5

.2
0

.2
0

.2
5

.1
0

.4
5

1
.0

0
.5

5
.3

5

.3
5

.7
0

1
.2

0
.1

5
.3

5

.2
5

.2
5

.2
0

.1
5

.2
0

.4
0

.2
5

.2
5

.2
5

.1
5

.2
0

.1
0

.3
0

.4
0

.8
0

A
s
-p

p
m

a
a 1
5

2
0 1
0 1
0 5

1
0

1
5 1
5 5

10 1
0 10 1
0 10 1
0

2
5 1
0

1
5

1
0 1
0 10 10 1 
5

1
0

1
0 15 1
5 1 
5

1
0

1
5

1
0

1
0

1
0 5 5

10 1
0

1
0 5

1
0 5

<
5 5

1
0

1
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

KR
1 
17

S
K
R
1
 1
8
S

K
R
1
 1
9
S

K
R
1
2
0
S

K
R
1
2
1
S

K
R
1
2
2
S

K
R
1
 2
3
S

K
R
1
 2
4
S

K
R
1
2
5
S

K
R
1
 2
6
S

K
R
1
 2
7
S

K
R
1
 2
8
S

K
R
1
 2
9
S

K
R
1
3
0
S

K
R
1
3
1
S

K
R
1
3
2
S
 

'
K
R
1
3
3
S

K
R
1
 3
4
S

K
R
1
3
5
S

K
R
1
 3
6
S

K
R
1
 3
?
S

K
R
1
 3
S
S

K
R
1
 3
9
S

K
R
1
4
0
S

K
R
1
 4
1
S

K
R
1
 4
2
S

K
R
1
4
3
S

K
R
1
4
4
S

K
R
1
 4
5
5

K
R
1
4
6
S

K
R
1
 4
7
S

K
R
1
 4
8
S

K
R
1
4
9
S

K
R
1
 S
O
S

K
R
1
 5
1
S

K
R
1
 5
2
S

K
R
1
 5
3
S

K
R
1
 5
4
S

K
R
1
 5
5
S

K
R
1
 5
6
S

K
R
1
 5
7
S

K
R
1
 5
8
S

K
R
1
 5
9
S

K
R
1
6
0
S

K
R
1
 6
1
S

La
ti
 t
u
d
e

68 68 68 68 68 68 68 68 68 68 68 68 63 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68

13
9

11 12 16 15 13 13 15 13 8 8 9 9 7 8 8
14 13 1 

1

13 13 1 
1

13 1 
1 9 9 8 7 7

16 16
3 0 4 6

1 
4

16 18 17 20 22 21 20 16

35 25 26 50 25

5 0
28 37 32 1 
5

22 42 50 45 32 12
0

42 40 28 47 22 30 13 15 45
2

42 47 55 20 33
2

50

2
35 28 57 45 25 50
8

1 
5

32

Lo
ng

i 
tu

de

15
4

15
3

15
3

15
3

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
5

15
4

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

20 39 54 42 '3
6

37 37 38 32 31 28 38 42 35 50

0
59 30 30 29 25 20 15 15
4 5 9 9

19 32 42 44 36 24 11 19 35 36 41 33 45 32 33 23 15

50 55 35 35 20 50 37 35 40
5

32
0 5

55 58 12 45
0

35
0

35 35 52
0

58 25 0
27 55
8

50
0

55 55
2 55 25 35 37 20 25
0 7

55
2

Fe
-p

ct
 .

s 5.
0

7.
0

1
0
.
0

7
.
0

1
0
.
0

7.
0

7
.
0

5.
0

5.
0

7
.
0

7
.
0

7
.
0

5.
0

1
0
.
0

7
.
0

7
.
0

5.
0

1
0
.
0

7
.
0

5
.
0

7.
0

5
.
0

7
.
0

7.
0

3
.
0

1
0
.
0

5
.
0

5.
0

5.
0

7
.
0

2.
0

5.
0

3.
0

5
.
0

3
.
0

3.
0

7.
0

3
.
0

2
.
0

3
.
0

3
.
0

3
.
0

7
.
0

3
.
0

7
.
0

M
g
-
p
c
t
 .

s .7
0

1 
.0
0

2
.
0
0

1
.
0
0

.7
0

.3
0

.7
0

.5
0

.5
0

.3
0

.3
0

.5
0

.5
0

.5
0

1
.
5
0

1
.
5
0

.3
0

.
7
0

1 
.0
0

.7
0

.7
0

.5
0

1 
.0
0

1
.
0
0

1
.
0
0

1
.
5
0

.7
0

1
.
0
0

1
.
0
0

1 
.5

0

.7
0

.7
0

.2
0

.3
0

U
5
0

.3
0

1
.
0
0

.
7
0

.7
0

.7
0

.7
0

.3
0

.5
0

.5
0

1 
.0

0

C
a
-
p
c
t
 .

s

.1
0

.1
0

.1
5

.1
5

.1
0

.1
0

.1
0

.1
0

.1
5

.0
7

.0
7

.1
0

.1
0

.1
0

.1
5

.1
0

.1
5

.1
0

.1
0

.2
0

.1
5

.1
5

.1
5

.1
5

.1
5

.2
0

.1
5

.1
5

.1
0

.2
0

.1
0

.1
5

.1
0

.1
0

<
.
0
5

.0
7

.3
0

.2
0

.1
5

.1
0

.0
7

.1
0

.0
7

.0
7

.5
0

T
i
-
p
c
t
 .

s .5
0

.5
0

.7
0

.7
0

1
.
0
0

.5
0

.7
0 

.
.3
0

.5
0

.5
0

.3
0

.5
0

.7
0

.7
0

1
.
0
0

.5
0

.5
0

.7
0

.7
0

.3
0

.3
0

.3
0

.7
0

.5
0

.7
0

.7
0

.5
0

.7
0

.7
0

.7
0

.3
0

.3
0

.2
0

.3
0

.2
0

.7
0

.2
0

.3
0

.5
0

.5
0

.5
0

.3
0

.5
0

.7
0

.3
0

M
n
-
p
p
m

s

70
0

1
/
0
0
0

1
/
5
0
0

70
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

70
0

7
0
0

1 
/
5
0
0

1
/
5
0
0

2
/
0
0
0

1
/
0
0
0

2
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1 
/
O
O
O

70
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

70
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

50
0

1
/
5
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

1
/
5
0
0

1
/
0
0
0

7
0
0

30
0

7
0
0

50
0

1 
/
O
O
O

1
/
5
0
0

1
/
0
0
0

1 
/
O
O
O

A
g
-
p
p
m

s

N N .
5

N N N .
7

N N N N N N N
1
.
0

N N- N N N N N
, 
N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s

10
0

15
0

15
0

10
0

15
0

10
0

15
0

10
0

10
0

15
0 70 15
0

15
0

15
0

10
0

15
0

10
0

10
0 70 70 70

10
0

15
0

10
0

15
0

15
0

10
0

10
0

15
0

10
0 50

10
0 70

10
0 70

10
0

15
0 70 70

10
0 50 7
0

10
0 70

10
0

B
a
-
p
p
m

s

70
0

7
0
0

7
0
0

50
0

70
0

50
0

7
0
0

50
0

50
0

7
0
0

50
0

1
/
0
0
0

70
0-

7
0
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

70
0

5 
OP

7
0
0

70
0

50
0

50
0

7
0
0

70
0

30
0

50
0

50
0

50
0

50
0

70
0

50
0

50
0

30
0

50
0

30
0

3
/
0
0
0

70
0

30
0

50
0

B
e
-
p
p
m

s 1.
5

2
.
0

3
.
0

1.
5

2
.
0

2.
0

2
.
0

1.
5

1.
5

2
.
0

1.
5

1.
5

1.
5

1.
5

1.
5

1.
5

2
.
0

1 
.5

2
.
0

1.
5

1.
5

2
.
0

2.
0

2
.
0

2
.
0

2.
0

2
.
0

2.
0

2
.
0

1.
5

1
.
0

2.
0

1.
0

1.
5

1.
5

1 
.5

2
.
0

1.
5

1.
5

2
.
0

1.
0

1.
5

1.
5

1.
5

2
.
0

C
d
-
p
p
m

S

N N N N N N N N N N N N N 
'

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N Ni N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
an
d 

A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

KR
1 
17
S

K
R
1
 1
8S

K
R
1
 1
9
S

K
R
1
 2
0
S

K
R
1
 2
1
S

K
R
1
2
2
S

K
R
1
 2
3
S

K
R
1
 2
A
S

K
R
1
 2
5
S

K
R
1
 2
6
S

K
R
1
 2
7
S

K
R
1
 ?
3
S

K
R
1
 2
9
S

K
R
1
 3
0
S

K
R
1
3
1
S

K
R
1
3
2
S

K
R
1
3
3
S

K
R
1
3
A
S

K
R
1
3
5
S

K
R
1
3
6
S

K
R
1
3
7
S

K
R
1
3
3
S

K
R
1
 3
9
S

K
R
1
 A
O
S

K
R
1
4
1
S

K
R
1
4
2
S

K
R
1
4
3
S

K
R
1
 A
A
S

K
R
1
 A
S
S

K
R
1
 A
6
S

K
R
1
 A
7
S

K
R
1
 A
8
S

K
R
1
 A
9
S

K
R
1
 S
O
S

K
R
1
 5
1
S

K
R
1
 5
2
S

K
R
1
5
3
S

K
R
1
 5
A
S

K
R
1
 5
5
S

K
R
1
 5
6
S

K
R
1
 5
7
S

K
R
1
 5
8
S

K
R
1
 b
9
S

K
R
1
6
0
S

K
R
1
6
1
S

C
o
-
p
p
m

s 20 30 30 20 30 20 30 20 20 30 15 20 20 20 20 20 20 30 20 30 30 20 30 30 30 30 30 30 30 30 10 20 20 20 10 20 30 1 
5

10 20 15 15 30 15 30

C 
r
-
p
p
m

s 15
0

10
0

20
0

15
0

20
0

15
0

20
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

15
0

1 
50

. 
70

15
0

15
0

10
0

10
0

10
0

15
0

10
0

15
0

1 
50

10
0

10
0

15
0

15
0 70 70 70

10
0 70 70

15
0 70 70 70 70 50

10
0 70

2
0
0

C
u
-
p
p
m

s

30 30 70 50 70 30 70 20 20 50 15 30 30 50 30 30 30 50 50 70 50 50 70 50 30 70 50 50 50 70 20 50 30
10

0 20 30 70 20 20 30 20 30
10
0 30 70

L
a
-
p
p
m

s

20 30 30 20 30

N
30
N N N N N

20 20 30 20
N

50 30 30 20 30 50 20 50 50 30 20 30 50 20 30 30 30
N

30 50 30 20 20 30
N

20 20 20

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i -
p
p
m

S

50 70 70 50 70 50 70 70 50 70 50 70 50 70 50 50 70 70 70 70 50 50 70 70 70 70 70 50 70 70 30 50 50 70 30 50 70 50 30 50 20 70 50 30 70

P
b
-
p
p
m

s

10 30 70 15 50 10 30 15 15 20 10 15 15 20
3
0
0 30 50 20 20 30 20 20 30 20 15 50 30 20 30 30 10 10 1 
5

10 20 15 30 10 15 10 10 10 20 10 30

S
c
-
p
p
m

s 15 20 30 20 30 15 20 15 15 15 10 15 15 15 20 15 10 20 15 20 15 15
 

,
15 15 15 20 15 15 15 1 

5 7
10
7

10
7

10 15 10
7

15 10
5

1 
5

15 20

S 
r
-
p
p
m

s

N
1
0
0

1
0
0 N N

2
0
0

<
1
0
0

1
0
0

1
0
0 N N

<
1
0
0

<
1
0
0

<
1
0
0

10
0

10
0 N

10
0

<
1
0
0

10
0

<
1
0
0

<
1
0
0

<
1
0
0 N

10
0

10
0

10
0

10
0

10
0

<
1
0
0 N N

10
0 N N N

1
0
0 N N

10
0 N N N N

10
0

V
-
p
p
m

s

2
0
0

20
0

3
0
0

2
0
0

30
0

15
0

20
0

15
0

15
0

20
0

1
5
0

15
0

20
0

20
0

15
0

15
0

15
0

20
0

2
0
0

15
0

15
0

15
0

20
0

2
0
0

2
0
0

2
0
0

15
0

15
0

20
0

30
0

1
5
0

15
0

15
0

15
0

1
5
0

15
0

2
0
0

15
0

15
0

15
0

15
0

10
0

15
0

15
0

20
0

Y
-
p
p
m

s 30 30 50 30 50 30 30 20 20 30 20 '3
0 30 30 30 30 30 30 30 30 30 30

  
30 30 30 30 20 20 30 30 10 15 10 20 10 15 30 20 15 20 20 15 20 20 30

Z
n
-
p
p
m

s

N
<
2
0
0 N N

20
0 N

<
2
0
0 N

<
2
0
0

<
2
0
0 N

3
0
0 N N

20
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N N N

<
2
0
0

<
2
0
0 N N N N N N

<
2
0
0

<
2
0
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
an

d 
At

om
ic

 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
St
re
am
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

Sa
mp
le

KR
11

7S
 

KR
11

8S
K
R
1
1
9
S
 

K
R
1
2
0
S
 

K
R
1
2
1
S

K
R
1
2
2
S
 

K
R
1
2
3
S
 

K
R
1
2
A
S
 

K
R
1
2
5
S
 

K
R
1
2
6
S

K
R
1
2
7
S
 

K
R
1
2
8
S
 

K
R
1
2
9
S
 

K
R
1
3
0
S
 

K
R
1
3
1
S

K
R
1
3
2
S
 

K
R
1
3
3
S
 

K
R
1
3
A
S
 

K
R
1
3
5
S
 

K
R
1
3
6
S

K
R
1
3
7
S
 

K
R
1
3
8
S
 

K
R
1
3
9
S
 

K
R
1
 A
O
S
 

K
R
1
 A
1
S

K
R
1
A
2
S
 

K
R
1
A
3
S
 

K
R
1
 A
A
S
 

K
R
1
 A
S
S
 

K
R
1
 A
6
S

K
R
1
 A
7
S
 

K
R
1
A
S
S
 

K
R
1
A
9
S
 

K
R
1
5
0
S
 

K
R
1
5
1
S

K
R
1
5
2
S
 

K
R
1
5
3
S
 

K
R
1
5
A
S
 

K
R
1
5
5
S
 

K
R
1
5
6
S

K
R
1
5
7
S
 

K
R
1
5
8
S
 

K
R
1
5
9
S
 

K
R
1
6
0
S
 

K
R
1
6
1
S

Z
r-

p
p
m

s 1 
5

0
1
5
0

2
0
0

1
5

0
1

5
0

1 
5

0
1
5
0

1
5
0

1
5

0
1
5
0

1
5
0

1 
5
0

1
5
0

1
5

0
1
5
0

1
5
0

1 
5
0

1 
5

0
1
5
0

1
5

0

1
5

0
1

5
0

1
5
0

1
5

0
1
5
0

1 
5
0

1
5

0
1
5
0

1
5
0

1
5

0

1
5

0
1
5
0

1
5

0
1
5
0

1
0

0

1
5

0
3
0
0

1
5
0

1 
5

0
2
0
0

1
5
0

1
5
0

1
5

0
1
5
0

2
0
0

A
u
-p

p
m

a
a

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
u
-p

p
m

aa

3
0 55 55 AO 6
0

A
5

5
5 3
5

4
0

7
0

2
5

AO 5
0

6
0

5
0 55 3
0

5
0

5
5

6
0

4
5 5
0

6
0 5
0 55 7
5 5
0

5
5

5
5 55 2
0

3
5

2
5 3
0

2
0 2
5

6
0 2
5

2
0

2
0

2
0

2
0

4
0 2
5 50

Z 
n
-p

p
m

a
a 6

5
1 

1
0

9
5 9
0

1
7
0 5
5

1
0
0 8
5

1
5

0
1
0
0

6
5

1
9
0 7
0

1
0

0
2
1
0

1
4
0

1
1
0

1
0
0

1
1
0

1
3

0

1
1
0

1 
1
0

1
3
0

1
2
0

1
4
0

1
8
0

1
3
0

1
2
0

1 
1

0
1
2
0 5
5

6
0

9
0

8
0

55 9
5

1
2
0 5
0

5
5

5
0

4
0 5
5

9
5 6
5

1
2
0

S
b

-p
p

m
a

a
a

<1 <1 <
1 <1 <1 <
1 <1 <
1 <1
1

<1 <1
5

1
0 5

<
5 1
0 5

<
5 1
0

<
5

<
5

<
5

<
5

<
5

5
0 5 5 5 5 5

1
0

2
0 1
0

1
0

1
0

<
5

<
5

<
5

<
5 5

1
0

1
0 5 5

C
d
-p

p
m

a
a .1

0
.1

0
.1

0
. 

.1
5

.4
5

.1
0

.2
5

.1
0

.4
5

.4
5

.2
5

1 
.2

0
.3

0
.3

5
.7

0

.2
5

.5
5

.1
5

.1
0

.1
5

.1
5

.1
0

.1
0

.1
5

.1
0

.1
5

.1
5

.1
5

.1
5

.2
0

.1
0

.3
5

.4
5

.3
5

.4
0

1
.0

0
.1

0
.1

0
.2

5
.1

0

.1
0

.4
5

.5
0

1
.0

0
.3

0

A
s
-p

p
m

a
a

<
5

<
5

1
0

<
5 5

1
0

1
0

<
5

<
5

1
0 5

1
5

<
1

<
1 1

<1 <1 <1 <
1

<
1 <1 <
1 <1 <
1 <1

6
<1

1
<

1
<1 <

1
<

1 2 1
<1

1
<1 <1 <1 <

1 <
1 <1
1

<
1 <1



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
an

d 
At

om
ic

 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
St

re
am

 
S
e
d
i
m
e
n
t
s
 
c
o
n
t
i
n
u
e
d

Sa
mp

le

K
R
1
6
2
S

KR
16
3S

K
R
1
6
4
S

K
R
1
6
5
S

K
R
1
6
6
S

K
R
1
6
7
S

K
R
1
 6
8
S

K
R
1
6
9
S

K
R
1
7
0
S

K
R
1
7
1
S

K
R
1
7
2
S

K
R
1
7
3
S

K
R
1
7
4
S

K
R
1
7
5
S

K
R
1
7
6
S

K
R
1
7
7
S

K
R
1
7
8
S

K
R
1
7
9
S

K
R
1
8
0
S

K
R
1
8
1
S

K
R
1
8
2
S

K
R
1
8
3
S

K
R
1
8
4
S

K
R
1
8
5
S

K
R
1
8
6
S

K
R
1
8
7
S

K
R
1
8
8
S

K
R
1
 8
9
S

K
R
1
9
0
S

K
R
1
9
1
S

K
R
1
 9
2
S

K
R
1
9
3
S

K
R
1
9
4
S

K
R
1
9
5
S

K
R
1
9
6
S

K
R
1
9
7
S

K
R
1
9
8
S

K
R
1
 9
9
S

K
R
2
0
0
S

K
R
2
0
1
S

K
R
2
0
2
S

K
R
2
0
3
S

K
R
2
0
4
S

K
R
2
0
5
S

K
R
2
0
6
S

L
a
t
i
t
u
d
e

6
8
6
8

6
8
6
8

6
8

6
8

6
8
6
8

6
8
6
8

6
8

6
8

6
8 6
8

6
8

6
8
6
8
6
8
6
8
6
8

6
8
6
3

6
8
6
8

6
8 6
8

6
8
6
8

6
8
6
8

6
8
6
8

6
8 6
8

6
8

6
8

6
8
6
8

6
8
6
8

6
3
6
8

6
8
6
8

6
8

2
2 1
8

2
0
2
2

2
2 12 14 1
2

11
9 8 9 5 5 5 4 1 1 0 1 4 3 5

12 1
3

1
6 4 2 3 6 6 7 8 10 12 14 15 16 14 17 19 18 22 23 21

58 30 13 6 9

42 32 47 37 45 50 20 8 10 8 54 23 31 10 56 35 40 32 32 50 38 27 53 37
2

47 33 12 33 30 37 45 35
2

32 37 34 50 35 35

Lo
ng

i 
tu
de

15
3

15
3

15
3

15
3

15
3

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
4

15
4

15
4

15
4

15
4

15
4

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
3

15
3

15
3

15
3

15
3

15
3

2 7 2
11 1*
7 5

12
9

10 11 6 6 0
46 46 40 43 54 32 40 24 12 17 48 47 51 30 26 24 20 31 45 53 59 35 39 38 37 35 38 38 34 48 37 30

25
5

35 57 23

7
35 52 35 58 28
2 2 8 10 10 0 2

35
5

40 25
2 10 58 55 0 13 35 27 33 28 40 36 58 0 28 58 58 55 58 10
5 25 25

Fe
-p

ct
 .

s 5.
0

7.
0

1.
0

1.
5

2.
0

10
.0

15
.0

10
.0 7.
0

10
.0 5.
0

5.
0

5.
0

7.
0

7.
0

7.
0

7.
0

5.
0

5.
0

7.
0

7.
0

5.
0

7.
0

5.
0

5.
0

5.
0

10
.0 7.
0

5.
0

3.
0

5.
0

5.
0

7.
0

5.
0

7.
0

5.
0

5.
0

3.
0

7.
0

3.
0

5.
0

3.
0

2.
0

7.
0

3.
0

Mg
-p
c 

t 
.

s .2
0

.7
0

5.
00

1 
.0
0

1,
00

1.
00 .5
0

1.
00 .3
0

2.
00 .7
0

.7
0

.3
0

1.
00

1,
50 ,5
0

.7
0

.5
0

.2
0

.3
0

.3
0

.2
0

.3
0

.5
0

.3
0

,5
0

.5
0

.5
0

.3
0

.7
0

.3
0

.2
0

.3
0

.2
0

1.
00 .7
0

.7
0

.2
0

1 
.0

0
1 
.0
0

.5
0

.7
0

.3
0

.7
0

.5
0

Ca
-p

ct
 .

s

.2
0

.5
0

20
.0
0

1.
50

1.
00 .1
5

.1
5

.1
5

.1
5

.1
5

.1
0

.1
0

.1
0

.1
5

.1
5

.1
0

.1
5

.1
0

.1
0

.1
5

.2
0

.1
0

.1
5

.1
0

.1
0

.0
7

.1
0

.1
0

.1
0

.1
0

.1
0

.0
7

.0
7

.0
7

.1
0

.0
7

.1
0

.0
7

.1
0

.1
0

.0
7

.1
0

.1
0

.1
0

.1
5

Ti
-p

ct
.

s .2
0

.5
0

.0
7

.2
0

.3
0

.7
0

.7
0

.7
0

.5
0

1.
00 .5
0

.5
0

.5
0

.7
0

.7
0 

.

.7
0

.7
0

.7
0

.7
0

.7
0

.5
0

.5
0

.3
0

.5
0

.5
0

.7
0

.7
0

.5
0

.5
0

.7
0

.5
0

.3
0

.1
5

.2
0

.5
0

.5
0

.3
0

.2
0

.5
0

.3
0

.3
0

.2
0

.1
5

.5
0

.2
0

M
n
-
p
p
m

s

1/
50

0
1 
/O
OO 20
0

50
0

50
0

1/
50
0

70
0

1/
00
0

1/
00

0
1/

00
0

1/
50
0

1/
00

0
70

0
70

0
1/
00
0

2/
00

0
1/

50
0

1/
00
0

1/
50

0
2/

00
0

1/
50
0

70
0

1/
00

0
1/
00
0

70
0

1/
50
0

1 
/5

00
1 
/O
OO 70
0

1/
50
0

1/
00

0
1/
00
0

2/
00
0

3/
00

0
1/
00
0

1/
00

0
1/

50
0

2/
00
0

70
0

50
0

1/
00

0
1/
00
0

70
0

2/
00
0

1/
00

0

A
g
-
p
p
m

s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

S 70 10
0 20 70 70 10
0

15
0

10
0

15
0

15
0

10
0

15
0

10
0

10
0

10
0

15
0

10
0

10
0

10
0

10
0 70 10
0

10
0

10
0 70 10
0

15
0

10
0

10
0

10
0

10
0

10
0 70 10
0

15
0

10
0

10
0

10
0

15
0

10
0

15
0

10
0 50

15
0 70

B
a
-
p
p
m

s

50
0

50
0

10
0

30
0

30
0

70
0

70
0

70
0

50
0

50
0

30
0

70
0

50
0

50
0

50
0

70
0

50
0

50
0

70
0

50
0

50
0

30
0

50
0

50
0'

70
0

50
0

50
0

70
0

50
0

30
0

30
0

30
0

30
0

30
0

70
0

70
0

50
0

30
0

50
0

30
0

50
0

30
0

20
0

70
0

70
0

B
e
-
p
p
m

s 1.
5

2.
0

<1
 .
0

1.
0

1 
.5

2.
0

2.
0

2.
0

2.
0

1.
5

2.
0

2.
0

1.
5

2.
0

1.
5

1.
5

1.
5

2.
0

2.
0

2.
0

1.
5

1.
5

1 
.5

1.
5

1.
5

1.
5

1.
5

1.
5

1.
5

2.
0

2.
0

1.
5

2.
0

2.
0

3.
0

2.
0

1.
5

1.
5

2.
0

1.
5

1.
5

1 
.0

1.
0

2.
0

1.
0

Cd
-p
pm

s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
an
d 

A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
1
6
2
S
 

K
R
1
6
3
S
 

K
R
1
6
4
S
 

K
R
1
6
5
S
 

K
R
1
6
6
S

K
R
1
6
7
S
 

K
R
1
6
3
S
 

K
R
1
6
9
S
 

K
R
1
7
0
S
 

K
R
1
7
1
S

K
R
1
7
2
S
 

K
R
1
 7
3
S
 

K
R
1
 7
4
S
 

K
R
1
7
5
S
 

K
R
1
7
6
S

K
R
1
7
7
S
 

K
R
1
7
S
S
 

K
R
1
7
9
S
 

K
R
1
8
0
S
 

K
R
1
8
1
S

K
R
1
8
2
S
 

K
R
1
S
3
S
 

K
R
1
8
4
S
 

K
R
1
8
5
S
 

K
R
1
8
6
S

K
R
1
8
7
S
 

K
R
1
8
8
S
 

K
R
1
8
9
S
 

K
R
1
9
0
S
 

K
R
1
9
1
S

K
R
1
9
2
S
 

K
R
1
9
3
S
 

K
R
1
9
4
S
 

K
R
1
9
5
S
 

K
R
1
9
6
S

K
R
1
9
7
S
 

K
R
1
9
8
S
 

K
R
1
9
9
S
 

K
R
2
0
Q
S
 

K
R
2
0
1
S

K
R
2
0
2
S
 

K
R
2
0
3
S
 

K
R
2
0
4
S
 

K
R
2
0
5
S
 

K
R
2
0
6
S

C
o
-
p
p
m

s 20 30
N 7

10 30 30 30 30 30 30 30 20 30 30 30 30 30 30 30 30 20 20 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 20 30 20 15 30

C 
r
-
p
p
m

s

50
15
0 70 70 70

15
0

15
0

20
0

15
0

30
0

10
0

20
0

10
0

20
0

20
0

20
0

' 
15
0

10
0 70

10
0

10
0 70

10
0

10
0

10
0

10
0

15
0

15
0

15
0

15
0 70

15
0 70 70

15
0

15
0

10
0 70

15
0

10
0 70 70

. 
30 70 50

C
u
-
p
p
m

s

30 30
5

20 30 50
10

0 70 70
10

0 30 70 30 50 50 50 30 30 30 50 50 20 30 50 30 70 70 50 50 so 30 30 20 30 50 30 30 20 30 30 30 20 10 30 20

L
a
-
p
p
m

s

20 30
N N N

30 30 30 50 50 30 50 N
50 50 30 30 30 30
N

20
N N N

2
0 20 50 30 30 30 20 20 N 20 30 50 70
N

3
0 20 20
N N N N

M
o
-
p
p
m

s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i -
p
p
m

s

50 50 10 15 20 50 50 50 50 70 50 70 50 70 50 50 50 70 70 70 70 70 50 70 50 50 70 50 50 70 50 50 50 50 70 70 50 50 50 50 50 30 20 50 30

P
b
-
p
p
m

s

10 20
<
1
0 N
10 70 20 10 70

10
0 20 70 10 15 15 10 15 30 20 20 15 10 15 15 10 30 70 10 10

10
0 20 15 15 15 20 70 20 10 20 20 20 10

<1
0 30 15

S
c
-
p
p
m

s 10 20
N 5

1
0 20 20 20 20 20 15 20 15 20 20 15 15 15 15 15 15 15 1 
5

15 15 15 20 15 15 20 15 15 15 20 30 20 20 10 20 15 15 15
5

20
7

S
r
-
p
p
m
"

s

N N
3
0
0

<
1
0
0 N N

1
0
0 N N N N N N N N N N N

1
0
0 N N N N N

1
5
0 N

1
0
0

1
5
0

1
5
0 N N N N

1
0
0 N

1
0
0

1
0
0 N

1
0
0 N N

1
0
0 N

1
0
0 N

V
-
p
p
m

s

10
0

20
0 70

10
0

15
0

20
0

30
0

20
0

20
0

30
0

15
0

20
0

15
0

20
0

20
0

20
0

20
0

20
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

20
0

20
0

30
0

15
0

15
0

15
0

10
0

15
0

2
0
0

15
0

15
0

10
0

20
0

15
0

15
0

15
0

10
0

15
0

15
0

Y
-
p
p
m

s 20 30 10 15 20 30 50 30 30 30 30
  

30 30 30 30 30 30 20 30 30 30 15
. 

20 20 30 30 30 30 30 30 30 30 20 30 30 30 30 20 30 30 30 20 10 30 20

Z
n
-
p
p
m

s

N N N N N

1
/
0
0
0

<
2
0
0 N

1
,
5
0
0

50
0 N

50
0 N N N N N

<
2
0
0 N

<
2
0
0 N N N N N

50
0

3
0
0 N

<
2
0
0

7
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

30
0 N

<
2
0
0

<
2
0
0 N N N

<
2
0
0 N N



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
d
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of

 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
1
6
2
S
 

<
R
1
6
3
S
 

K
R
1
6
4
S
 

K
R
1
6
5
S
 

K
R
1
6
6
S

K
R
1
6
7
S
 

K
R
1
6
8
S
 

K
R
1
6
9
S
 

K
R
1
7
0
S
 

K
R
1
7
1
S

K
R
1
7
2
S
 

<
R
1
7
3
S
 

K
R
1
7
4
S
 

K
R
1
7
5
S
 

K
R
1
7
6
S

K
R
1
7
7
S
 

K
R
1
7
8
S
 

K
R
1
7
9
S
 

K
R
1
8
0
S
 

K
R
1
8
1
S

K
R
1
8
2
S
 

K
R
1
8
3
S
 

K
R
1
8
4
S
 

K
R
1
8
5
S
 

K
R
1
8
6
S

K
R
1
8
7
S
 

K
R
1
S
8
S
 

K
R
1
 8
9
S
 

K
R
1
9
0
S
 

K
R
1
9
1
S

K 
R 

1 
9 
2 
S 

K
R
1
9
3
S
 

K
R
1
9
4
S
 

K
R
1
 9
5
S
 

K
R
1
9
6
S

K
R
1
9
7
S
 

K
R
1
9
8
S
 

K
R
1
9
9
S
 

K
R
2
0
0
S
 

K 
R 
2 
01
 S

K
R
2
0
2
S
 

K
R
2
0
3
S
 

K
R
2
0
4
S
 

K
R
2
0
5
S
 

K
R
2
0
6
S

Z 
r
-
p
p
m

s 15
0

15
0 30

15
0

15
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

30
0

20
0

15
0

20
0

20
0

20
0

20
0

20
0

20
0

30
0

20
0

20
0

15
0

20
0

15
0

15
0

20
0

15
0

10
0

20
0

15
0

15
0

15
0

10
0

15
0

15
0

A
u
-
p
p
m

aa N N N N N N N N N N N N N N N N N N N N N N N N N N N N N .1
0

.
0
5

N N N N N N N N N N N N N N

C
u
-
p
p
m

aa

30 30 <5 20 25 50 55 60 60 55 35 65 30 40 40 30 35 35 40 40 50 30 45 45 40 50 60 40 45 35 35 35 30 35 45 50 30 25 50 35 35 20 15 45 20

Z 
n
-
p
p
m

. 
a 
a 65

13
0 25 45 60

4
5
0

10
0 90

57
0

30
0

12
0

26
0 90 90

10
0 70

1 
10

13
0

10
0

13
0

12
0 85

1 
10

1
2
0 65

22
0

19
0 65 65

5
0
0

11
0

10
0

12
0 75

12
0

4
2
0 90 50

12
0 90

1
0
0 60 50

1
4
0 50

S
b
-
p
p
m

aa
a 1 
5

10 <5
5 5

10 10
5

10 10 10 10 10
5 5

15 15 15 10 10 15 10 15 10 10 10 10 <5
5 2

<1 <1 <1
1

<1

1
<1

1
<1 <1

1
<1 <1

1
<1

C
d
-
p
p
m

aa

.1
5

.4
0

.7
0

.1
5

.1
5

4
.
9
0

.2
5

.2
0

.2
0

1
.
2
0

.3
0

.3
5

.3
5

.0
5

.1
5

.1
5

.5
0

.4
0

.5
5

.2
5

.3
5

.2
0

.1
5

.4
5

.2
5

.2
0

.5
5

.1
5

.2
0

1
.
7
0

.3
0

.3
5

.3
5

.2
0

.2
0

1
.
8
0

.3
0

.2
5

.1
5

.1
5

.4
0

.1
5

.2
5

.6
5

.5
0

A 
s
-
p
p
m

a 
a 1

<1 <1 <1 <1

1 1
<1

1 1

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 15

5
10 10 10 10 10
5

10
5 5

10
5 5

15
5



Sp
ec
tr
fi
gr
ap
hi
c 

a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
2
0
7
S

K
R
2
0
3
S

K
R
2
0
9
S

K
R
2
1
0
S

K
R
2
1
 1
S

K
R
2
1
2
S

K
R
2
1
3
S

K
R
2
1
4
S

K
R
2
1
5
S

K
R
2
1
6
S

KR
21

 7
S

K
R
2
1
8
S

K
R
2
1
9
S

K
R
2
2
0
S

K
R
2
2
1
S

K
R
2
2
2
S

K
R
2
2
3
S

K
R
2
2
4
S

K
R
2
2
5
S

K
R
2
2
6
S

K
R
2
2
7
S

K
R
2
2
3
S

K
R
2
2
9
S

K
R
2
3
0
S

K
R
2
3
1
S

X 
R
2
3
2
S

K
R
2
3
3
S

K
R
2
3
4
S

K
R
2
3
5
S

K
R
2
3
6
S

K
R
2
3
7
S

K
R
2
3
8
S

K
R
2
3
9
S

K
R
2
4
0
S

K
R
2
4
1
S

K
R
2
4
2
S

K
R
2
4
3
S

K
R
2
4
4
S

K
R
2
4
5
S

K
R
2
4
6
S

K
R
2
4
7
S

K
R
2
4
8
S

K
R
2
4
9
S

K
R
2
5
0
S

K
R
2
5
1
S

La
 t
 i 
t
u
d
e

68 68 63 68 68 68 68 63 68 68 68 68 68 68 68

. 
68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68

21 17 17 15 15 19 20 21 24 12 14 13 12 11
9 5 4 4 4 3 0 1 0 0 1 4 4 4

12 13 17 18 17
6 6 7 9

1 
1

14 15 17 18 10 11 13

28 12 12 55 45 20 25 20 35
0

35 12 38 10 22

2
32 33 58 18 25 27 0 0 0 32 28 28 37 50

5
52 40 35 32 47 35 56
2

32 28 25 58 48 47

L
o
n
g
i
 t
ud

e

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
4

15
4

15
4

15
4

15
4

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
4

15
4

15
4

15
4

15
4

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

25 27 28 1 
1 Z 7 2 7

11
2 8

10 13 12 10

3
58 46 42 36 46
5

1 
5

18 35 31 20 12 42 54 45 26 20 24 38 48 57 36 36 35 33 41 23 24 21

25 35 15 50 57

2
35 32
0 0

10 55 38 45 35 28 28 56
3

58 55 12 0
40 43 33 58 32 6 2

33 54 24 45
2

25 38 45
8 4

58
0

50
5 2

Fe
-p
c 

t 
.

s 2.
0

7
.
0

3
.
0

5.
0

7.
0

1
0
.
0

5.
0

3
.
0

5.
0

1
0
.
0

7.
0

1
0
.
0

7
.
0

1
0
.
0

5.
0

5
.
0

7
.
0

5.
0

7.
0

5
.
0

7.
0

7
.
0

7
.
0

1
0
.
0

7
.
0

5.
0

3
.
0

7
.
0

3.
0

7.
0

1
0
.
0

1
0
.
0

7
.
0

1
0
.
0

7
.
0

7
.
0

7.
0

1
0
.
0

5
.
0

5.
0

7
.
0

3.
0

5.
0

7
.
0

7.
0

M
g
-
p
c
t
 .

s .2
0

.3
0

.5
0

1
.
0
0

.7
0

1
.
5
0

1
.
0
0

.7
0

.7
0

.7
0

.5
0

.7
0

.3
0

.7
0

.5
0

.2
0

.7
0

.5
0

.7
0

.7
0

.5
0

.7
0

.5
0

.5
0

.3
0

.2
0

.3
0

.3
0

.3
0

.5
0

.7
0

1 
.0
0

1
.
5
0

.5
0

.3
0

.2
0

.2
0

.5
0

1
.
0
0

1
.
0
0

.7
0

.3
0

.3
0

,2
0

.
3
0

C
a
-
p
c
t
 .

s

.0
7

.1
5

.1
0

.3
0

.1
0

.5
0

2
.
0
0

.1
0

1 
.0

0
.1

0

.1
0

.1
0

.1
0

.1
0

.0
7

.2
0

.2
0

.1
5

.2
0

.2
0

.2
0

.3
0

.2
0

.3
0

.2
0

.1
5

.2
0

.3
0

.2
0

.2
0

.0
7

.1
5

.1
5

.1
0

.1
0

.0
7

.0
7

.1
0

.0
7

.1
0

.0
7

.0
7

.0
7

.0
5

.0
7

T
i
-
p
c
t
.

s .1
0

.5
0

.2
0

.7
0

.5
0

.7
0

.2
0

.3
0

.2
0

.7
0

.5
0

.5
0

.5
0

.7
0

.5
0

.5
0

.7
0

.5
0

.5
0

.7
0

.5
0

.5
0

1
.
0
0

.7
0

.5
0

.7
0

.5
0

.7
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.7
0

.3
0

.3
0

.5
0

.7
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

M
n
-
p
p
m

s 70
0

1
*
0
0
0

50
0

1
*
5
0
0

1
*
0
0
0

1
*
5
0
0

1
*
0
0
0

50
0

2
*
0
0
0

2
*
0
0
0

1
*
5
0
0

1
*
5
0
0

1
*
5
0
0

1
*
5
0
0

1
*
0
0
0

1
*
0
0
0

1 
*5

00
1
*
5
0
0

1 
*
5
0
0

1
*
0
0
0

1
*
0
0
0

1
*
5
0
0

1
*
5
0
0

2
,
0
0
0

1
*
5
0
0

2
*
0
0
0

1
*
5
0
0

1
*
5
0
0

1
*
0
0
0

1
*
0
0
0

1
*
5
0
0

1
*
5
0
0

70
0

1
*
0
0
0

1
*
5
0
0

1
*
5
0
0

2
*
0
0
0

1
*
0
0
0

1
*
5
0
0

1
*
0
0
0

70
0

1
*
5
0
0

1
*
5
0
0

2
*
0
0
0

1
*
0
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N 
'

N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m
-

s 50
10

0
10
0

15
0

15
0

10
0

15
0

15
0

10
0

15
0 70

10
0

10
0

10
0 70 70 15
0

10
0

15
0

10
0 70

15
0

15
0

10
0 70 15
0 70 70 70 10
0 70 10
0

10
0 50

10
0

10
0 70 70 15
0

10
0 70 10
0

10
0

10
0

TO
O

B
a
-
p
p
m
 

B
e
-
p
p
m

s

20
0

50
0

30
0

50
0

70
0

50
0

70
0

50
0

5
*
0
0
0

7
0
0

50
0

50
0

7
0
0

30
0

50
0

30
0

50
0

30
0

70
0

50
0

30
0

50
0

50
0

50
0 

'
30

0

7
0
0

30
0

30
0

20
0

50
0

70
0

70
0

50
0

30
0

30
0

20
0

30
0

50
0

70
0

70
0

2
0
0

50
0

30
0

30
0

70
0

s 1.
0

1.
5

1.
0

2.
0

1.
5

1.
5

1.
5

1.
5

1.
5

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

1.
5

2.
0

1.
5

1.
5

1.
5

1.
5

2.
0

1.
5

2.
0

1.
5

1 
.5

2.
0

2.
0

1.
5

2.
0

1.
5

1.
5

1.
5

1.
0

1.
5

1.
5

2.
0

1.
5

3.
0

2.
0

1.
5

1.
5

2.
0

2.
0

2.
0

C
d
-
p
p
m

s N N N N N N N N N N N N N N N N N N N N 
'

N N N N N N N N N N N N N N N N N N N N N
* 
N N N N



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
2
0
7
S
 

K
R
2
0
8
S
 

K
R
2
0
9
S
 

K
R
2
1
0
S
 

K
R
2
1
1
S

K
R
2
1
2
S
 

K
R
2
1
3
S
 

K
R
2
1
4
S
 

K
R
2
1
5
S
 

K
R
2
1
6
S

K
R
2
1
7
S
 

K
R
2
1
8
S
 

K
R
2
1
9
S
 

K
R
2
2
0
S
 

K
R
2
2
1
S

K
R
2
2
2
S
 

K
R
2
2
3
S
 

K
R
2
2
4
S
 

K
R
2
2
5
S
 

K
R
2
2
6
S

K
R
2
2
7
S
 

K
R
2
2
8
S
 

K
R
2
2
9
S
 

K
R
2
3
0
S
 

K
R
2
3
1
S

K
R
2
3
2
S
 

K
R
2
3
3
S
 

K
R
2
3
4
S
 

K
R
2
3
5
S
 

K
R
2
3
6
S

K
R
2
3
7
S
 

K
R
2
3
8
S
 

K
R
2
3
9
S
 

K
R
2
A
O
S
 

K
R
2
4
1
S

K
R
2
4
2
S
 

K
R
2
4
3
S
 

K
R
2
4
4
S
 

K
R
2
4
5
S
 

K
R
2
A
6
S

K
R
2
4
7
S
 

K
R
2
4
8
S
 

K
R
2
4
9
S
 

K
R
2
5
0
S
 

K
R
2
5
1
S

C
o
-
p
p
m

s 20 30 30 30 30 30 30 15 20 30 30 30 30 30 20 20 30 30 30 20 20 30 30 30 30 30 30 30 30 30 20 30 20 30 20 20 20 30 30 30 20 30 30 50 20

C 
r
-
p
p
m

s

30
10
0 70

10
0

10
0

1 
50

15
0 70

10
0

20
0

10
0

15
0

10
0

15
0

30
0

10
0

15
0

' 
10

0
10

0
10
0

10
0

15
0

20
0

15
0

10
0

15
0

10
0

15
0 70

10
0 70

10
0 70 70 70 50 50

10
0

15
0

15
0 70

10
0 70

10
0

15
0

C
u
-
p
p
m

s

15 30 15 30 30 70 20 30 30 10
0 50 50 70 70 30 30 50 30 30 30 30 50

10
0 70 50 50 70 70 30 30 50 50 30 50 50 30 30 50 30 30 20 50 30 50 30

L
a
-
p
p
m

s

N
30
N

30 30 30 30 20
N 50 30 20 30 30 20

N
2
0 N N
2
0

2
0
3
0

3
0 2
0 IM

20 20 20 20 20 20 20 30 20 50

N N
50 50 30 20
N N N

30

M
o
-
p
p
m

s

N N N N N N N N 5 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i -
p
p
m

s

20 70 30 50 50 70 50 30 50 70 50 50 50 50 50 30 70 50 50 50 30 50 50 50 50 50 50 50 50 50 50 70 30 50 50 50 50 50 50 50 30 70 30 30 30

P
b
-
p
p
m

s

10 15
N

20 15 30 30 10 10
15

0 50 30 15 20 70 10 30 10 1 
5

15 20 30 20 20 10 15 20 15 10 30 20 20 15 20 15 15 15 15
10
0 1 
5

10
10
0 15 15 20

S
c
-
p
p
m

s

5
20 10 30 20 30 20 15 15 20 15 15 20 20 15 15 20 15 15 15 15 1 

5
1 
5 

*
15 15 1 
5

15 15 15 15 15 15 15 15 20 15 15 15 20 15 10 15 15 1 
5

15

S 
r
-
p
p
m
 

.
s

N N N N N

15
0

10
0

10
0

10
0

<
1
0
0 N N N N N N N N N N N N N N N

1
0
0 N N N N

1
0
0 N

1
0
0 N N N

1
0
0 N N N N N N N N

V
-
p
p
m

s

10
0

15
0

10
0

20
0

2
0
0

30
0

15
0

15
0

15
0

20
0

15
0

15
0

15
0

20
0

15
0

15
0

20
0

15
0

1
5
0

15
0

15
0

15
0

20
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

20
0

15
0

15
0

15
0

10
0

10
0

15
0

20
0

20
0

1
5
0

15
0

10
0

15
0

20
0

Y
-
p
p
m

s 10 30 20 30 30 30 30 30 20 30 30 30
' 
30 30 20 30 30 20 20 20 20 30 30

  
30 20 30 20 30 20 20 20 30 20 20 30 20 20 30 30 30 30 30 30 30 30

Z
n
-
p
p
m

s

N N N N N N N N
<
2
0
0

7
0
0

50
0

3
0
0 N

<
2
0
0

<
2
0
0 N

<
2
0
0 N N N N

<
2
0
0

<
2
0
0 N N N

2
0
0

<
2
0
0 N

5
0
0

<
2
0
0

<
2
0
0 N

20
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

5
0
0 N N

2
0
0 N N

<
2
0
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
an
d 

A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
2
0
7
S
 

K
R
2
0
8
S
 

K
R
2
Q
9
S
 

K
R
2
1
0
S
 

K
R
2
1
 1
S

K
R
2
1
2
S
 

K
R
2
1
3
S
 

K
R
2
1
4
S
 

K
R
2
1
5
S
 

K
R
2
1
6
S

K
R
2
1
7
S
 

K
R
2
1
3
S
 

K
R
2
1
9
S
 

K
R
2
2
0
S
 

K
R
2
2
1
S

K
R
2
2
2
S
 

K
R
2
2
3
S
 

K
R
2
2
4
S
 

K
R
2
2
5
S
 

K
R
2
2
6
S
 

> K
R
2
2
7
S
 

K
R
2
2
8
S
 

K
R
2
2
9
S
 

K
R
2
3
0
S
 

K
R
2
3
1
S

K
R
2
3
2
S
 

K
R
2
3
3
S
 

K
R
2
3
4
S
 

K
R
2
3
5
S
 

K
R
2
3
6
S

K
R
2
3
7
S
 

K
R
2
3
8
S
 

K
R
2
3
9
S
 

K
R
2
4
0
S
 

K
R
2
4
1
S

K
R
2
4
2
S
 

K
R
2
4
3
S
 

K
R
2
4
4
S
 

K
R
2
4
5
S
 

K
R
2
4
6
S

K
R
2
4
7
S
 

K
R
2
4
8
S
 

K
R
2
4
9
S
 

K
R
2
5
0
S
 

K
R
2
5
1
S

Z 
r-

p
p
m

s 1
5
0

1
5
0

  1
00

1
5
0

1
5
0

2
0
0

1
0
0

1
5
0

1
5
0

2
0

0

1
5

0
2

0
0

2
0
0

1
5

0
2
0
0

1
5
0

3
0

0
2
0
0

2
0
0

2
0

0

2
0
0

2
0
0

2
0

0
1

5
0

1
5
0

2
0
0

1 
50

2
0
0

1
5

0
1

5
0

2
0

0
2
0
0

3
0

0
2

0
0

3
0
0

3
0
0

5
0

0
2
0
0

2
0
0

2
0
0

1
5

0
2
0
0

1
5
0

1
5
0

2
0
0

A
u
-p

p
m

aa N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
u
-p

p
m

aa

25 30 20 55 35 45 3
5 25 30 65 50 5
0

6
0 50 40 4
0

4
5 3
5

3
0 35 4
5

45 45 40 45 45 4
0 40 35 45 4
0 55 4
0 35 4
0 35 30 4
0 45 3
0 25 45 4
5 50 55

Z
n
-p

p
m

a 
a 6
0

1
0
0 55

1
2
0 7
0

1
2
0

1
3
0 45

1
3
0

6
4
0

5
0
0

3
0
0 90

1
8
0

2
4
0

1
1
0

1
6
0 9
5

8
5

1
1
0

1
6
0

1
1

0
1
4
0

1
2
0

1
2
0

1
7
0

1 
10

1 
10

1
0
0

3
3
0 9
0

8
0

85
1
7
0

1
2
0 9
5

9
0

1 
1

0
3
4
0 7
0

9
5

1 
9

0
8
0

6
0

1 
10

S
b
-p

p
m

a
a
a <1 <1 <1 <1
1

<1 <1 <1 <1
2 1 1 1 1 1

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1 1 1

<1
1

<1 <1
1

<1 <1 <1 <1
1 2 2 2

C
d
-p

p
m

aa

.2
0

.4
0

.2
0

.1
5

.1
5

.1
5

.3
0

.0
5

.8
0

3
.6

0

3
.0

0
1

.1
0

.3
0

.7
0

1
.1

0

.3
5

.5
0

.2
5

.5
0

.3
5

.5
0

.3
5

.4
0

.4
0

.3
0

.4
5

.3
0

.2
5

.3
5

2
.0

0

.2
5

.2
5

.1
5

.5
0

.3
0

.3
5

.3
0

.3
5

1 
.8

0
.2

0

.5
0

1
.5

0
.3

5
.2

0
.4

0

A
s-

p
p
m

a
a 5 5 5 5

10 10 1
5 15 15 1
0 10 1
0 1
0 1
0

1 
5

15 1
0

2
0 1
0 1 
5

1
0

1 
5

1 
5

1 
5

1 
5

15 2
0 1 
5 5 5

10 1
0 5

1
0

1
0 1
0

1
0 1 
5

1
0

1
0

1
0 1 
5

1
0 10 1
0



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of

 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
2
5
2
S

K
R
2
5
3
S

K
R
2
5
4
S

K
R
2
6
2
S

K
R
2
6
3
S

K
R
3
0
0
S

K
R
3
0
1
S

K
R
3
0
2
S

K
R
3
0
3
S

K
R
3
0
4
S

K
R
3
0
5
S

K
R
3
0
6
S

K
R
3
1
5
S

K
R
3
1
6
S

K
R
4
U
S

La
t

6
8 6
8

6
8 6
8

6
8 6
8

6
8 6
8

6
8 6
8

6
8
6
8

6
8 6
8

68

: i
 t

 u
d
e

15 17 18
2 1 9

10 12 14 15 16 17
2 2 7

28 22
2

15 58 35 50 15 32 57 4
7 50
0 8 5

L
o
n
g
 i 

t 
u
d
e

15
5

15
5

15
5

15
3

1
5
3

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
3

15
3

15
3

22 21 19
3

12
-

22 25 27 27 26 2
6 26 10 15
2

2
35 35
5

28

0
58 25 48 45 25 12 45 35
5

F
e
-
p
c
t
 .

s 7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

7
.
0

5
.
0

3
.
0

3
.
0

5
.
0

5
.
0

5
.
0

7
.
0

M
g
-
p
c
t
 .

s .
5
0

.
7
0

.
3
0

.1
0

.
1
0

1
.
0
0

1 
.
5
0

1
.
0
0

.
7
0

.
7
0

.
3
0

.
2
0

.
2
0

.
3
0

.
7
0

C
a
-
p
c
t
 .

s

.0
7

.
0
7

.1
0

.
1
0

.
1
0

.
1
0

.1
0

.
1
0

.1
0

.
1
5

.1
0

.
1
0

.
1
0

.
1
0

.
1
0

T
i
-
p
c
t
 .

s .3
0

.
3
0

.
2
0

.
5
0

.
5
0

.
3
0

.7
0

.
5
0

.
3
0

.
7
0

.3
0

.
3
0

.5
0

.
5
0

.
5
0

M
n
-
p
p
m

s

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

1 
,
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

A
q
-
p
p
m

s

N N N N N

<
.
5

N N .
7

N N .5 N N N

B
-
p
p
m
  

s

1
5
0

1
0
0
7
0

1
0
0

1
0
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0

7
0 7
0

1
5
0

1
0
0

1
0
0

B
a
-
p
p
m

s

7
0
0

3
0
0

3
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

50
0

2
0
0

3
0
0

1
/
0
0
0

7
0
0

5
0
0

B
e
-
p
p
m

s 2
.
0

1
.
5

1
.
5

5
.
0

2
.
0

1
.
5

2
.
0

1
.
5

1 
.5

2
.
0

2
.
0

1
.
5

5
.
0

5
.
0

2
.
0

C
d
-
p
p
m

s

N N N N N N N N N N N N N N N

L
R
2
5
5
S

6
8
 
15
 
48
 

15
5 

1 
18

5
.
0

.
2
0

10
,3
0

7
0
0

7
0

5
0
0

1
.
5



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
an
d 

A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 
S
t
r
e
a
m
 
S
e
d
i
m
e
n
t
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
2
5
2
S
 

K
R
2
5
3
S
 

K
R
2
5
4
S
 

K
R
2
6
2
S
 

K
R
2
6
3
S

K
R
3
0
0
S
 

K
R
3
0
1
S
 

K
R
3
0
2
S
 

K
R
3
0
3
S
 

K
R
3
0
A
S

K
R
3
0
5
S
 

K
R
3
0
6
S
 

K
R
3
1
5
S
 

K
R
3
1
6
S
 

K
R
4
U
S

C
o
-
p
p
m

s 20 20 20 30 30 20 20 20 20 30 20 30 30 30 50

C 
r
-
p
p
m

s

70
10
0 70

15
0

10
0

10
0

15
0

10
0

10
0

10
0 70 70

15
0

15
0

15
0

C
u
-
p
p
m

s

50 30 50 30 30 30 50 30 30 20 30 20 30 30 70

L
a
-
p
p
m

s

50 30
N

30 20 20 30 30 30 50 20
N

20 20 20

M
o
-
p
p
m

s N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N

N 
i -
p
p
m

s

30 30 30
10

0 70 30 30 30 30 50 30 50
1
0
0 70

1
0
0

P
b
-
p
p
m

s

30 10
10
0 20 20 50 30 20 10 15 70 30 30 30 50

S
c
-
p
p
m

s 15 15 15 15 1 
5

15 15 15 15 20 15 15 20 20 20

S 
r
-
p
p
m

s

N N N
2
0
0

20
0 N N N N

<
1
0
0 N N

1
0
0

1
0
0

10
0

V
-
p
p
m

s

20
0

15
0

15
0

20
0

20
0

20
0

20
0

15
0

15
0

15
0

10
0

15
0

20
0

20
0

20
0

Y
-
p
p
m

s 30 30 30 30 20 30 30 30 30 30 30 20 70 30 30

Z
n
-
p
p
m

s <
2
0
0

30
0

70
0

<2
00

<
2
0
0 N

2
0
0 N N N

5
0
0

7
0
0

20
0

<
2
0
0

20
0

L
R
2
5
5
S

20
10
0

30
30

15
15

20
0

30



S
p
e
c
t
r
o
q
r
a
p
h
i
c
 
a
n
d
 
A
t
o
m
i
c
 
A
b
s
o
r
p
t
i
o
n
 
A
n
a
l
y
s
i
s
 
of
 '
St
re
am
 
S
e
d
i
m
e
n
t
s
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
2
5
2
S
 

K
R
2
5
3
S
 

K
R
2
5
4
S
 

K
R
2
6
2
S
 

K
R
2
6
3
S

K
R
3
0
0
S
 

K
R
3
0
1
S
 

K
R
3
0
2
S
 

K
R
3
0
3
S
 

K
R
3
0
4
S

K
R
3
0
5
S
 

K
R
3
0
6
S
 

K
R
3
1
5
S
 

K
R
3
1
6
S
 

K
R
4
1
4
S

Z
r-

p
p

m
s 1

5
0

1
5

0
1
5
0

3
0
0

2
0
0

1
5
0

2
0

0
2

0
0

2
0
0

1
5

0

1
0

0
1

5
0

2
0
0

2
0
0

2
0

0

A
u

-p
p

m
a

a

N N N N N N N N N N N N N N N

C
u

-p
p

m
aa

6
0 4
0

55 2
0

2
0 4
5

45 4
0

35 30 4
0 45 20 2
0

55

Z
n
-p

p
m

a
a 1
3

0
3
0
0

8
8
0 7
0

60

1
3
0

1
3
0

1
4
0 85 75

3
8
0

5
4

0
1
0
0 75

1
7
0

S
b
-p

p
m

a
a

a 2 2 2
<1 <1 <1 <1 <1 <1 <1

1
<1

2 2
<1

C
d

-p
p

m
aa

.3
5

1
.2

0
5

.6
0

.8
0

.5
0

.3
0

.5
5

.1
5

.1
0

.3
5

2
.5

0
3
.4

0
1

.7
0

.5
0

.2
5

A
s
-p

p
m

a
a 1
0 10 1
0 1
0

1
0 1
0 1
0

1
0

1
0

1
0

1
0 1
0

1 
5

15 3
0

L
R
2
5
5
S

10
0

80
<1

.4
0

10



Sp
ec
tr
og
ra
ph
ic
 
An

al
ys

is
 
of

 
He

av
y 

Mi
ne
ra
l 

Co
nc

en
tr

at
es

S
a
m
p
l
e

K
R
0
0
1
H

K
R
0
0
2
H

K
R
0
0
3
H

K
R
0
0
4
H

K
R
0
0
5
H

K
R
0
0
6
H

K
R
0
0
7
H

K
R
0
0
8
H

K
R
0
0
9
H

K
R
0
1
0
H

K
R
0
1
 1

 H
K
R
0
1
2
H

K
R
0
1
3
H

K
R
0
1
4
H

K
R
0
1
 5
H

K
R
0
1
6
H

K
R
0
1
7
H

K
R
0
1
S
H

K
R
0
1
 9
H

K
R
0
2
0
H

K
R
0
2
1
H

K
R
0
2
2
H

K
R
0
2
3
H

K
R
0
2
4
H

K
R
0
2
5
H

K
R
0
2
6
H

K
R
0
2
7
H

K
R
0
2
8
H

K
R
0
2
9
H

K
R
0
3
0
H

K
R
0
3
1
H

K
R
0
3
2
H

K
R
0
3
3
H

K
R
0
3
4
H

K
R
0
3
5
H

K
R
0
3
6
H

K
R
0
3
7
H

K
R
0
3
8
H

K
R
0
3
9
H

K
R
0
4
0
H

K
R
0
4
1
H

K
R
0
4
2
H

K
R
0
4
3
H

K
R
0
4
4
H

K
R
Q
4
5
H

La
t 

i 
t
u
d
e

68 68 68 68 68 6
8

68 68 6
8

6
8

6
8 68 6
8 6
8

6
8 68 68 6
8 6
8

6
8

6
8
6
8

6
8 6
8

6
8 6
8
6
8 6
8

6
8 6
8

68 6
3

68 6
8

6
8 68 6
8 6
8

6
8 68 6
8 6
8

6
8 68 68

17 18 17 16 15 15 14 14 1 
1

12 19 2
0 19 21 16 16 17 17 20 23 23 22 20 20 22 22 23 23 24 22 21 21 17 15 20 20 21 20 20 18 16 12 14 10 12

35 15
0

35 30 50 50 45 50 27 35 20 50 50 25 10
8

20 50 15 55 45
0

35 20 20 10 37 15 12 15 10 57 34 28 30 4
8 16 20 32 45 42 38 30 10

L
o
n
g
 i

 t
 u
d
e

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

1
5
5

15
4

1
5
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
3

15
4

15
4

1
5
3

1
5
3

1
5
3

15
3

15
3

15
4

15
3

1
5
3

15
3

56 4
7

4
8 50 51 57 57 57 53 41 32 27 2
0 14 13

8 6
59 53 53 4
8 4
6

4
4 4
7 27 20 2
0 18 14 1 
5

1 
7

18 12 58
7 7

58 58 56 51 54
2

51 53 55

0
20
0 50 10 25 55
0

25
0

10 10 40 50 55 20 20
0

55 20 25 55 15 35 45 25
0 25 0 0

35 10 25 15 55 30
0

10 25 10 55 25 35 50 45

F
e
-
p
c
 t

 .
s 7
.
0

1
0
.
0

1
0
.
0

1
0
.
0

3
.
0

1
5
.
0

1
0
.
0

7
.
0

1
0
.
0

1
5
.
0

7
.
0

1
.
0

1
.
5 .5

1
0
.
0

3
.
0

1
0
.
0

1
5
.
0

3
.
0

2
.
0 .3

1
0
.
0

5
.
0 .5

1
.
5

3
.
0

7
.
0

3
.
0

1
0
.
0

7
.
0

1
5
.
0

1
5
.
0

1
0
.
0

7
.
0

1
5
.
0

3
.
0

1
5
.
0

1
5
.
0

1 
5
.
0

7
.
0

1 
5
.
0

2
0
.
0

7
.
0

7
.
0

1
0
.
0

M
g
-
p
c
 t

 .
s .
2
0

.
3
0

.
2
0

,
2
0

.
2
0

,
2
0

.
2
0

.
2
0

.
2
0

.
5
0

.
3
0

.0
5

.
0
5

.
1
0

.
3
0

.
2
0

.
2
0

.
3
0

.
3
0

.
2
0

.
0
7

.
3
0

.
2
0

.
1
0

.
5
0

.
5
0

.
2
0

1
,
5
0

1 
.
0
0

.
3
0

.
7
0

.
2
0

.
3
0

.
5
0

.
5
0

.
5
0

.
3
0

.
7
0

.
5
0

.
5
0

.
7
0

.
5
0

1
.
0
0

.
7
0

.
5
0

C
a
-
p
c
t
 .

s

1
.
5
0

3
.
0
0

.
5
0

1
.
0
0

.
5
0

.
5
0

.
7
0

2
.
0
0

2
.
0
0

1
.
5
0

1
.
5
0

< 
. 

1 
0

.
7
0

.
1
0

.
3
0

1 
.
0
0

.
1
5

2
.
0
0

2
.
0
0

.
1
0

.
5
0

1 
.
0
0

.7
0

.
5
0

3
.
0
0

5
.
0
0

<.
 1

 0
2
.
0
0

1 
.0

0
1
.
5
0

1
.
5
0

1
.
0
0

1
.
5
0

2
.
0
0

2
.
0
0

1
0
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

5
.
0
0

1
.
5
0

5
.
0
0

1
.
5
0

2
.
0
0

T
i
-
p
c
t
,

s

>
2
.
0
0

>
2
.
0
0

>
2
.
0
0

>
2
.
0
0

2
.
0
0

2
.
0
0

>
2
.
0
0

>
2
.
0
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

.1
5

.1
5

.0
2

1 
.
0
0

.7
0

1
,
0
0

1 
.0
0

.2
0

.
3
0

.3
0

.2
0

.3
0

.
0
3

.0
7

.0
7

.
0
7

.
3
0

.3
0

.
2
0

1 
.
5
0

.
7
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.5
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

>
2
.
0
0

2
.
0
0

M
n
-
p
p
m

s

3
/
0
0
0

3
/
0
0
0

3
/
0
0
0

3
/
0
0
0

1
/
5
0
0

5
/
0
0
0

1
/
5
0
0

3
/
0
0
0

2
/
0
0
0

5
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
0
0
0

5
/
0
0
0

3
/
0
0
0

1
/
5
0
0

3
/
0
0
0

3
/
0
0
0

2
/
0
0
0

2
/
0
0
0

7
0
0

2
/
0
0
0

7
0
0

7
0
0

7
0
0

5
0
0

7
0
0

3
0
0

1
/
0
0
0

7
0
0

3
/
0
0
0

3
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

7
0
0

5
0
0

2
/
0
0
0

1
/
0
0
0

1
/
5
0
0

5
/
0
0
0

3
/
0
0
0

3
/
0
0
0

1 
/
5
0
0

3
/
0
0
0

A
g
-
p
p
m
 

A
s
-
p
p
m

s 
s

N
2
.
0

N N N N N N N
3
,
0 N N N N N

3
.
0

N
2
.
0 N N N N N N N N N N N N N N

1
.
0

<1
 .
0

1 
.0

7
.
0

N
2
.
0

N
3
.
0 N N

3
.
0

N N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

. 
S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s

5
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

3
0
0

3
0
0

2
0
0

2
0
0

5
0
0 N . N N
70

1
0
0

5
0

1
5
0 7
0

1
0
0 N
50
N N

  
N N N

3
0
0 N N

1
5
0 N

1
0
0

1
5
0 50

N
<
2
0

1
0
0

1
0
0

2
0
0

1
0
0

1
5
0

1
5
0

2
0
0

P
O
O

B
a
-
p
p
m

s

1
/
5
0
0

2
/
0
0
0

1
/
5
0
0

3
/
0
0
0

1
/
0
0
0

2
/
0
0
0

7
0
0

1
0
/
0
0
0

3
/
0
0
0

5
/
0
0
0

1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

1
0
/
0
0
0

>
1
0
/
0
0
0

7
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

3
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

3
/
0
0
0

>
7
Q
,
O
C
O



S
p

e
c
tr

o
g

ra
p

h
ic

 
A

n
a

ly
s
is

 
o

f 
H

e
a

vy
 

M
in

e
ra

l 
C

o
n
c
e
n
tr

a
te

s

S
am

pl
e

K
R
Q
0
1
H
 

K
R
0
0
2
H
 

K
R
0
0
3
H
 

K
R
O
G
4
H
 

K
R
0
0
5
H

K
R
0
0
6
H
 

K
R
0
0
7
H
 

K
R
0
0
8
H
 

K
R
0
0
9
H
 

K
R
0
1
0
H

K
R
0
1
1
H
 

K
R
0
1
2
H
 

K
R
0
1
3
H
 

K 
R 
0 

1 
4 
H 

K
R
Q
1
5
H

K
R
0
1
6
H
 

K
R
0
1
7
H
 

K
R
0
1
8
H
 

K
R
0
1
9
H
 

K
R
0
2
0
H

K
R
0
2
1
H
 

K 
R 
0 
2 
2 
H 

K
R
0
2
3
H
 

K
R
0
2
4
H
 

K
R
0
2
5
H

K
K
0
2
6
H
 

K
R
0
2
7
H
 

K
R
0
2
8
H
 

K
R
0
2
9
H
 

K
R
0
3
0
H

K
R
0
3
1
H
 

K
R
0
3
2
H
 

K
R
0
3
3
H
 

K
R
0
3
A
H
 

K
R
0
3
5
H

K
R
0
3
6
H
 

K
R
0
3
7
H
 

K
R
0
3
8
H
 

K
R
0
3
9
H
 

K
R
0
4
0
H

K
R
0
4
1
H
 

K
R
0
4
2
H
 

K
R
0
4
3
H
 

K
R
0
4
4
H
 

K
R
Q
A
5
H

B
e
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Bi
 -
p
p
m

S

N N N N N N N N N N N N N K N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

s

N N N N
' 

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

30 30 30 30 10 50 30 50 50 30 30
<1
 0

<1
 0

<1
 0 30 20 50 50 1 
5

10

N
1
0

10
N

<
1
0

<
1
0 N
10 15

<
1
0 50 30 30 30 70 15 50 50 70 30 30 70 50 50 30

C
r
-
p
p
m

s

7
0
0

7
0
0

30
0

50
0 50

1
5
0

7
0
0

70
0

20
0

2
0
0

70
0 N N N

10
0 70 70

10
0 50 30

N
<
2
0 50

<
2
0 70 50
N

15
0 70 20 70 70

10
0

3
0
0

15
0

15
0

10
0

15
0

10
0

15
0

2
0
0

3
0
0

30
0

15
0

10
0

C
u
-
p
p
m

s

70
10
0 70 50 10 50 70 30 50 70 70

<1
 0

<1
 0

<1
 0

15
0 70

20
0

15
0 1 
5

10

<
1
0 30 20 10 20 30 30 20

10
0 50

3
0
0

20
0

2
0
0 70

15
0

15
0

7
0
0

15
0

50
0 70 10
0

5
0
0

3
0
0

10
0

15
0

L
a
-
p
p
m

s

7
0
0

50
0

3
0
0

50
0

30
0

3
0
0

20
0

50
0

70
0

50
0

70
0 N N N

20
0 70

10
0

2
0
0 70 50 70
N

10
0 N 50

10
0 N N N
50

2
0
0 70

30
0

50
0

30
0

50
0

30
0

3
0
0

30
0

30
0

30
0

50
0

50
0

70
0

50
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N

<
1
0 N N
30 20

N N N N N N
<1

 0 N N N N N N N N

N
b
-
p
p
m

s <
5
0 N N

<
5
0 N N

<
5
0

<5
0

<5
0 N

50
N N N N N N N N N N N N N N N N N N N N N

5
0 5
0

<
5
0 N N

<
5
0 5
0

7
0

<
5
0

<
5
0 50 50
N

N
i
-
p
p
m

s

50 50 50 50 20 30 50 50 50 50 50 20 10 30 50 50 70
10

0 50 30 10 50 30 10 30 50 50 50 50 50 70
15
0 50 50 70 50 70 50 70 50 50 50 50 50 50

  
P
b
-
p
p
m

s

15
0

1
,
0
0
0

10
0 70 50 20 50

1
0
,
0
0
0 50

5
/
0
0
0

2
0
0 N N N

20
0

1
0
,
0
0
0

1
/
5
0
0

20
0 70
N N N

1
5
0 N N N N N N
3
0 70 70 70

1
/
0
0
0

70
0

10
0

1
/
0
0
0

10
0

2
/
0
0
0

70
0 70

2
,
0
0
0

2
0
0

1
/
0
0
0

10
0

S
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Sc
-p
pr
o

S

30 20 20 2
0 N

20 20 20 20 2
0 20
N N N

10

N
2
0 30
N N N N N N N N N

1
0 N N

3
0 N
2
0 50 20

N N N
10 10 30 2
0 10 10 to



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
An
al
ys
is
 
of
 
He

av
y 

Mi
ne

ra
l 

C
o
n
c
e
n
t
r
a
t
e
s

Sa
mp
le

K
R
0
0
1
H
 

K
R
0
0
2
H
 

K
R
0
0
3
H
 

K
R
O
O
A
H
 

K
R
0
0
5
H

K
R
0
0
6
H
 

K
R
0
0
7
H
 

K
R
0
0
8
H
 

K
R
0
0
9
H
 

K
R
0
1
0
H

K
R
0
1
1
H
 

K
R
0
1
2
H
 

K
R
0
1
3
H
 

K
R
0
1
A
H
 

K
R
0
1
5
H

K
R
0
1
6
H
 

K
R
0
1
7
H
 

K
R
0
1
8
H
 

K
R
0
1
9
H
 

K
R
0
2
0
H

K
R
0
2
1
H
 

K
R
0
2
2
H
 

K
R
0
2
3
H
 

K
R
0
2
A
H
 

K
R
0
2
5
H

K
R
0
2
6
H
 

K
R
0
2
7
H
 

K
R
0
2
8
H
 

K
R
0
2
9
H
 

K
R
0
3
0
H

K
R
0
3
1
H
 

K
R
0
3
2
H
 

K
R
0
3
3
H
 

K
R
0
3
A
H
 

K
R
0
3
5
H

K
R
0
3
6
H
 

K
R
0
3
7
H
 

K
R
0
3
8
H
 

K
R
0
3
9
H
 

K
R
O
A
O
H

K
R
O
A
1
H
 

K
R
O
A
2
H
 

K
R
0
4
3
H
 

K
R
O
A
A
H
 

K
R
O
A
5
H

Sn
-p
pm

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S
r
-
p
p
m

s 70
0

50
0

70
0

70
0 N N N

5
0
0 N N

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1/
00
0

70
0

50
0

' 
20

0
1/
00
0

50
0

70
0

70
0

1/
00
0

1/
50
0

1/
00
0

1/
00

0

1/
00
0

1/
00
0

50
0

1/
50

0
1/
00
0

70
0

50
0

70
0

50
0

50
0

50
0

50
0

50
0

50
0

70
0

50
0

30
0

70
0

50
0

50
0

V-
pp

m
s

20
0

20
0

20
0

SO
O

10
0

15
0

20
0

20
0

20
0

20
0

30
0 20 20 20 15
0

10
0

15
0

15
0

10
0 30 20 20 50 50

10
0

10
0 20

15
0

10
0 70 20
0 70 20
0

20
0

15
0

15
0

20
0

15
0

15
0

15
0

15
0

20
0

20
0

20
0

15
0

W
-
p
p
m

s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

S

30
0

20
0

15
0

20
0

10
0

15
0

15
0

20
0

20
0

15
0

20
0 N 50 N 70 70 50

20
0 70
N

<2
0 70 50

<2
0 70 20
0 N 30 20 70 10
0

10
0

20
0

20
0

20
0

20
0

20
0

15
0

15
0

15
0

20
0

15
0

20
0

15
0

15
0

Zn
-p

pm
s

N
1
/
5
0
0 N N N N

5
0
0 N

2
/
0
0
0

3
/
0
0
0

3
/
0
0
0 N

<5
00
N

7
/
0
0
0

5/
00
0

70
0

3/
00
0 N N N N

1
/
5
0
0 N N N N N N N N N N N N N N N N N N N N N N

Z 
r
-
p
p
m

S

>
2
/
0
0
0

>2
/0

00
>
2
/
0
0
0

>2
/0
00

>
2
/
0
0
0

2
/
0
0
0

>2
/0
00

>
2
/
0
0
0

>
2
/
0
0
0

2/
00

0

>
2
/
0
0
0

20
0

20
0 20

30
0

20
0

20
0

1/
50

0 70
15

0

1 
50

1 
50

1 
50 20 70 70 20

30
0

30
0 70

70
0

30
0

2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1/
50

0
2
/
0
0
0

2/
00

0
2/

00
0

2/
00

0
2/

00
0

>
2
/
0
0
0

>2
/0
00

2
/
0
0
0

Th
-p

pm
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of

 
H
e
a
v
y
 
M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
r
a
t
e
s
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
0
4
6
H

K
R
0
4
7
H

K
R
0
4
8
H

K
R
Q
4
9
H

K
R
0
5
0
H

K
R
0
5
1
H

K
R
0
5
2
H

K
R
0
5
3
H

K
R
0
5
4
H

K
R
0
5
5
H

K
R
0
5
6
H

K
R
0
5
7
H

K
R
0
5
8
H

K
R
0
5
9
H

K
R
0
6
0
H

K
R
0
6
1
H

K 
R 
0 
6 
2 
H

K
R
0
6
3
H

K
R
Q
6
4
H

K
R
0
6
5
H

K
R
0
6
6
H

K
R
0
6
7
H

K
R
0
6
8
H

K
R
Q
6
9
H

K
R
0
7
0
H

K
R
0
7
1
H

K
R
0
7
2
H

K
R
0
7
3
H

K
R
0
7
4
H

K
R
0
7
5
H

K
R
0
7
6
H

K
R
0
7
7
H

K
R
0
7
S
H

K
R
0
7
9
H

K
R
0
8
0
H

K 
R 
0 
8 

1 
H

K 
R 
0 
8 
2 
H

K
R
0
8
3
H

K 
R 
0 
8 
4 
H

K
R
0
8
5
H

K
R
0
8
6
H

K 
R 
0 
8 
7 
H

K
R
0
8
3
H

K
R
0
8
9
H

K 
R 

( J 
'f 

(j 
H

L
a
t
i
t
u
d
e

68 68 68 68 67 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 6
8 68 68 68 68 68 68 68 68 68

1 
1 6 7 4

59

2 2 2 3
1 
7

15 13 12 12 12 14 8 7 7
12 18 15 14 13 14 1 

1 9 9 6 7

10 8 5 9 10 10 12 1 
1

12 12 12 9 13 9 7

20 32
0

33 32 36 28 52 46 50

0
28 25
7 2 o'

45 20 55 0

25 25 28 37 28 55 18
'

53 1.
9

40

5
17 10 11 45 50 30
0

25 35 10 50 40 10 45

L
o
n
g
i
t
u
d
e

15
4

15
4

15
3

15
3

15
3

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
3

15
3

15
3

15
4

15
4

15
4

15
4

1 
54

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
4

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

4 1
50 48 51

6 3
16 22
6 7 8

12 16 21 21 13 36 37 42 34 35 38 36 31 29 33 1
9 33 39 44 21 53 54 32 32 28 23 22 16

7 5 4 9 16

55
5

15 55 50 55 55 15 50 25 30 45 35 20 25 55 0 15 35 30 55 0 15 35
5

35 10 40
0

35

0
20 50 50 55

5 5
35 40 10 58 4 10
5

35

Fe
-p
c 

t 
.

s 5.
0

5.
0

5
.
0

1
0
.
0

1
0
.
0

1
5
.
0

1
5
.
0

1
0
.
0

1
5
.
0

1
5
.
0

1
5
.
0

1
0
.
0

1
5
.
0

1
5
.
0

1
5
.
0

1 
5.

0
2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

1
5
.
0

2
0
.
0

2
0
.
0

1
5
.
0

1
5
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

1
5
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

. 
?
0
.
0

M
g
-
p
c
 t
 .

s .5
0

.5
0

.5
0

.7
0

.7
0

.5
0

.5
0

.
3
0

.5
0

.5
0

.3
0

.5
0

.3
0

.3
0

.2
0

.5
0

.3
0

1
.
5
0

1
.
0
0

1
.
0
0

.7
0

.5
0

.5
0

1
.
0
0

.5
0

.2
0

.2
0

.2
0

.2
0

,
5
0

.3
0

.3
0

.3
0

.1
5

.7
0

.5
0

.7
0

1
.
0
0

1
.
0
0

.7
0

.5
0

1
.
5
0

.5
0

.7
0

.5
0

C
a
-
p
c
t
.

s

1
.
5
0

1 
.5

0
1
.
5
0

1
.
0
0

2
.
0
0

1 
.0

0
1 
.5

0
1
.
0
0

1
.
0
0

1 
.0
0

1
.
5
0

2
.
0
0

.7
0

.5
0

.7
0

1
.
0
0

.5
0

1
.
0
0

1
.
0
0

.3
0

.
7
0

.7
0

.7
0

.5
0

.2
0

.2
0

.3
0

.1
5

.3
0

.3
0

1
.
5
0

.7
0

1
.
0
0

.3
0

.3
0

.2
0

.5
0

.3
0

.7
0

.5
0

.3
0

.2
0

.7
0

.2
0

.2
0

T
i
-
p
c
t
.

s

>
2
.
0
0

>
2
.
0
0

>
2
.
0
0

1
.
5
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

>
2
.
0
0

1 
.5

0
1 
.0

0

1 
.5

0
>
2
.
0
0

1
.
5
0

1 
.5

0
1 
.0

0

.7
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

.7
0

2
.
0
0

1 
.0
0

.7
0

1 
.0
0

.7
0

1 
.0
0

1.
50 .7
0

2
.
0
0

1
.
5
0

2
.
0
0

1
.
5
0

1
.
0
0

.7
0

1 
.0
0

1
.
5
0

1.
50 .7
0

.7
0

.5
0

2.
00 .7
0

2
.
0
0

M
n
-
p
p
m

s

1
,
5
0
0

70
0

1
,
0
0
0

1
,
5
0
0

20
0

2
,
0
0
0

2
,
0
0
0

1
,
5
0
0

2
,
0
0
0

2
,
0
0
0

2
,
0
0
0

1
,
5
0
0

3
,
0
0
0

3
,
0
0
0

3
,
0
0
0

1
,
5
0
0

7
,
0
0
0

3
,
0
0
0

5
,
0
0
0

3
,
0
0
0

3
,
0
0
0

2
,
0
0
0

2
,
0
0
0

2
,
0
0
0

1
,
5
0
0

2
,
0
0
0

7
,
0
0
0

5
,
0
0
0

3
,
0
0
0

2
,
0
0
0

3
,
0
0
0

5
,
0
0
0

3
,
0
0
0

3
,
0
0
0

3
,
0
0
0

1
,
5
0
0

2
,
0
0
0

2
,
0
0
0

2
,
0
0
0

3
,
0
0
0

2
,
0
0
0

2
,
0
0
0

3
,
0
0
0

2
,
0
0
0

2
,
0
0
0

A
g
-
p
p
m
 

A
s
-
p
p
m
 

A
u
-
p
p
m

s

N N N
3
.
0

N N N N N N

7
.
0

5
.
0

N N N

2
.
0

N N N N N N
2
.
0

N N N N N N N N N N N N N N
3
.
0

5
.
0

N

1
.
0

N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 
 

N N N N N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

S

2
0
0

50
0

30
0

30
0

70
0

50
0

50
0

50
0

3
0
0

2
0
0

3
0
0

3
0
0

50
0

50
0

20
0

20
0

30
0

30
0

20
0

2
0
0

15
0

2
0
0

20
0

2
0
0

10
0

3
0
0

30
0

2
0
0

30
0

2
0
0

3
0
0

3
0
0

50
0

3
0
0

30
0

1
0
0

20
0

2
0
0

20
0

15
0

15
0

2
0
0

20
0

20
0

20
0

B
a
-
p
p
m

s

7
,
0
0
0

2
,
0
0
0

5
,
0
0
0

3
,
0
0
0

>
1
0
,
0
0
0

70
0

5
,
0
0
0

20
0

1
,
0
0
0

5
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

1
0
,
0
0
0

>
1
0
,
Q
O
O

>
1
0
,
0
0
0

>1
0/

-0
00

1
,
0
0
0

70
0

7
,
0
0
0

5
,
0
0
0

1
0
,
0
0
0

>
1
0
,
0
0
0

1
0
,
0
0
0

3
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

1
,
0
0
0

2
,
0
0
0

5
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

3
,
0
0
0

1
0
,
0
0
0

3
,
0
0
0

7
,
0
0
0

5
0
0

70
0

50
0

50
0

50
0

1
0
,
0
0
0

1
0
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

1
,
5
0
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of

 
H
e
a
v
y
 
M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
r
a
t
e
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
0
4
6
H
 

K
R
0
4
7
H
 

K
R
0
4
8
H
 

K
R
0
4
9
H
 

K
R
0
5
0
H

K
R
0
5
1
H
 

K
R
0
5
2
H
 

K
R
0
5
3
H
 

K
R
0
5
4
H
 

K
R
0
5
5
H

K
R
0
5
6
H
 

K
R
0
5
7
H
 

<
R
0
5
8
H
 

K
R
0
5
9
H
 

K
R
0
6
0
H

K
R
0
6
1
H
 

K
R
0
6
2
H
 

K
R
0
6
3
H
 

K
R
0
6
4
H
 

K
R
0
6
5
H

K
R
0
6
6
H
 

K
R
0
6
7
r
i
 

K
R
0
6
8
H
 

K
R
0
6
9
H
 

K
R
0
7
0
H

K
R
0
7
1
H
 

K
R
0
7
2
H
 

K
R
0
7
3
H
 

K
R
0
7
4
H
 

K
R
0
7
5
H

K
R
0
7
6
H
 

K
R
0
7
7
H
 

K
R
0
7
8
H
 

K
R
0
7
9
H
 

K
R
0
8
0
H

K
R
C
8
1
H
 

K
R
0
8
2
H
 

K
R
0
8
3
H
 

K
R
0
8
4
H
 

K
R
0
8
5
H

K
R
0
8
6
H
 

K
R
0
8
7
H
 

K
R
0
8
8
H
 

K
R
Q
8
9
H
 

K
R
0
9
0
H

B
e
-
p
p
m

s

N 
.

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Bi
 -
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
' 

N N N N N N N N N N N

C
o
-
p
p
m

S

30 30 30 30 50 50 50 30 30 30 50 30 50 50 50 50 50 70 70 50 50 30 70 50 30 50 30 30 30 30 30 50 50 50 50 30 30 50 70 50 50 50 30 70 50

C
r
-
p
p
m

s 3
0
0

3
0
0

2
0
0

10
0

1
/
5
0
0

50
0

50
0

2
0
0

15
0

20
0

3
0
0

1
/
0
0
0

15
0

15
0

1
5
0 70

2
0
0

15
0

2
0
0

15
0

2
0
0

1
0
0

10
0

1
0
0

15
0

10
0

15
0

15
0

15
0

10
0

2
0
0

1 
50

1
5
0

15
0

15
0 70

1 
50

1
5
0

15
0

1 
50

1
0
0 70

50
0

1
5
0

3
0
0

C
u
-
p
p
m

S

30
20
0

30
0

30
0

30
0

15
0

1
/
0
0
0

10
0

20
0

20
0

50
0

1
/
0
0
0

15
0

15
0

10
0

20
0

15
0

30
0

3
/
0
0
0

20
0

30
0

30
0

50
0

70
0

30
0

50
0

10
0

10
0

30
0

70
0

2
0
0

30
0

2
0
0

2
0
0

2
/
0
0
0

2
0
0

2
0
0

7
0
0

1
/
0
0
0

30
0

7
0
0

7
0
0

30
0

3
0
0

30
0

L 
a
-
p
p
m

s

50
0

1
/
0
0
0

7
0
0

2
0
0

1
/
0
0
0

50
0

1
/
0
0
0

70
0

50
0 50

30
0

1
*
0
0
0

3
0
0

30
0

20
0

2
0
0

30
0

50
0

50
0

30
0

3
0
0

20
0

30
0

20
0

10
0

15
0 50

15
0

20
0 70

30
0

15
0

3
0
0

15
0

15
0 50

15
0

15
0

15
0

15
0

20
0 N

50
0 50

15
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m
 

N
i
-
p
p
m

S

70 70
<
5
0 N
7
0 N
7
0

5
0 N N N N N N N N N N N N N N 

,
N N N N N N N N N N N N N N N N N N N N N N N

S

50 70 50 50 70 70 70 70 50 70 70 70 70 70 70 50 70 70 70 70 70 50 70 70 70 50 50 50 50 50 70 50 70 50 50 50 50 50 70 50 70 50 50 70 50

P
b
-
p
p
m
 

S
b
-
p
p
m

s

50
70

0 70
5
*
0
0
0

20
0 70

70
0

50
0

3
0
0

1
*
0
0
0

3
/
0
0
0

70
0 70

15
0

10
0 70

10
0

2
/
0
0
0

2
/
0
0
0 70

10
0 30 50
0 

 
70

30
0

2
0
0 70

10
0 70

30
0

10
0 70 70

30
0

50
0

1
/
0
0
0

1
0
/
0
0
0

5
/
0
0
0

1
5
/
0
0
0

15
0

15
0

2
/
0
0
0

1 
50

50
0

50
0

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
5
0
0

<
2
0
0 N N

S
c
-
p
p
n
s

S

10 20
N

10 10 10 20 10 10 20 10 10 10 10 10 10 20 20 20
 .

20 20 10 20 20 10 10 20 20 2
0

20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of
 
He
av
y 

M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
r
a
t
e
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
0
4
6
H
 

K
R
0
4
7
H
 

K
R
0
4
8
H
 

K
R
0
4
9
H
 

K
R
0
5
0
H

K
R
0
5
1
H
 

K
R
0
5
2
H
 

K
R
0
5
3
H
 

K
R
0
5
4
H
 

K
R
0
5
5
H

K
R
0
5
6
H
 

K
R
0
5
7
H
 

K
R
0
5
8
H
 

K
R
0
5
9
H
 

K
R
0
6
0
H

K
R
0
6
1
H
 

K
R
0
6
2
H
 

K
R
0
6
3
H
 

K
R
0
6
4
H
 

K
R
0
6
5
H

K
R
0
6
6
H
 

K
R
0
6
7
H
 

K
R
0
6
8
H
 

K
R
0
6
9
H
 

K
R
0
7
0
H

K
R
0
7
1
H
 

K
R
0
7
2
H
 

K
R
0
7
3
H
 

K
R
0
7
4
H
 

K
R
0
7
5
H

K
R
0
7
6
H
 

K
R
0
7
7
H
 

K
R
0
7
8
H
 

K
R
0
7
9
H
 

K
R
0
8
0
H

K
R
0
8
1
H
 

K
R
0
8
2
H
 

K
R
0
8
3
H
 

K
R
0
8
4
H
 

K
R
0
8
5
H

K
R
0
8
6
H
 

K
R
0
8
7
H
 

K
R
O
S
8
H
 

K
R
0
8
9
H
 

K
R
Q
9
0
H

Sn
-p

pm
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S
r
-
p
p
m

s

50
0

50
0

30
0 N

70
0

20
0

70
0

20
0 N N

70
0

1
*
0
0
0 N N

20
0

70
0

50
0

20
0

20
0 N

20
0

70
0

50
0 N

30
0

20
0

70
0 N

70
0 N N

2
0
0

7
0
0 N

5
0
0 N N N N N N

7
0
0

1
/
0
0
0

5
0
0 N

V
-
p
p
m

s

20
0

30
0

20
0

15
0

30
0

20
0

30
0

20
0

20
0

30
0

20
0

30
0

30
0

30
0

20
0

30
0

30
0

30
0

30
0

30
0

30
0

15
0

20
0

30
0

15
0

20
0

15
0

20
0

15
0

15
0

15
0

15
0

20
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y-
pp

m
s 15
0

30
0

20
0

10
0

50
0

20
0

30
0

30
0

15
0

15
0

20
0

30
0

10
0

10
0

10
0

15
0

15
0

15
0

15
0

10
0

10
0

10
0

15
0

10
0 70 10
0

10
0 70 10
0 70 30
0

15
0

20
0

15
0

10
0 30 10
0

10
0

10
0

10
0

10
0 70

20
0 50 10
0

Zn
-p
pm

s

N N
5
0
0

3/
00

0 N N
3/
00
0 N

3/
00
0

50
0

3/
00
0

3/
00

0 N N N

5/
00
0

70
0

50
0

5/
00
0 N N N

1
/
0
0
0

3
/
0
0
0 N

2
/
0
0
0

50
0 N N N N

<
5
0
0

3
/
0
0
0

2/
00

0
5/
00
0 N

2/
00
0

3/
00

0
2/

00
0

1/
50
0

1/
00

0
10

/0
00
N

2/
00

0
50
0

Zr
-p
pm

s

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

1/
50

0
>
2
/
0
0
0

>2
/0

00
>2
/0
00

>2
/0
00

1/
50

0
30

0

2/
00

0
>
2
/
0
0
0

70
0

1/
00

0
70

0

70
0

2/
00

0
1/

00
0

1
/
0
0
0

1/
00

0

70
0

30
0

1/
00

0
1/
00
0

30
0

1/
00

0
70

0
2/

00
0

2/
00

0
1/

00
0

>
2
/
0
0
0

1/
00
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

70
0

1/
50

0
1/

00
0

1/
50

0
1/

50
0

1/
50
0

30
0

>2
/0
00 30
0

2/
00

0

T
h
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of
 
H
e
a
v
y
 
M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
 r
a
t
e
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
0
9
1
H

K
R
0
9
2
H

K
R
0
9
3
H

K
R
0
9
A
H

K
R
0
9
5
H

K
R
0
9
6
H

K
R
0
9
7
H

K
R
0
9
8
H

K
R
0
9
9
H

K
R
1
 O
O
H

K
R
1
0
1
H

K
R
1
 0
2
H

K
R
1
0
3
H

K
R
1
0
A
H

K
R
1
0
5
H

K
R
1
0
6
H

K
R
1
0
7
H

K
R
1
0
8
H

K
R
1
 0
9
H

K
R
1
 1
0
H

K
R
1
 1

 1
H

K
R
1
 1
2
H

K
R
1
 1
3
H

K
R
1
 1

 A
H

K
R
1
 1
5
H

K
R
1
 1
6
H

K
R
1
 1
7
H

K
R
1
 1
8
H

K
R
1
 1
9
H

K
R
1
 2
0
H

K
R
1
 2
1
H

K
R
1
 2
2
H

K
R
1
2
3
H

K
R
1
 2
A
H

K
R
1
2
5
H

K
R
1
 2
6
H

K
R
1
 2
7
H

K
R
1
 2
8
H

K
R
1
 3
0
H

K
R
1
 3
1
H

K
R
1
 3
2
H

K
R
1
3
3
H

K
R
1
 3
A
H

K
R
1
3
5
H

K
R
1
 3
6
H

L
a
t
i
t
u
d
e

68 68 68 68 68 68 68 68 68 68 68 68 68 68 68

  
68 68 68 68 68 63 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68

7
15 16
A 1 0 A 5 6

10

7 7 6 6 A 1 2 5 A A 8
16 15 12 12 1 

1
13
7 11 12 16 15 13 13 1 
5

13
8 8 9 7 8 8

1A 13 11

58 25 A5
0

25

0
AO
2

28 3A 15 30 45 18 12 25
0 

,
20 A7 A7

6 A 0
AO 25 58 35 25 26 50 25
5 0

28 37 32 15 22 50 A5 32 12
0

A2 AO

L
o
n
q
 i

 t
 u
de

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
A

15
3

15
3

15
3

15
3

15
3

15
3

15
4

15
4

15
A

15
A

15
A

15
A

15
4

15
A

15
4

15
3

15
3

15
3

15
4

15
A

15
4

15
A

15
A

15
A

IS
A

15
A

15
4

IS
A

15
5

15
A

15
3

15
3

15
3

22 A3 AA 32 29 20
6

1
6

2
A
5
3

5
7 2
57 AS A
A 50 56 58 1 
1

1 
5

23
6

12 10 12 19 20 39 5A A2 36 37 37 38 32 31 28 33 35 50

0
59 30 30 29

35 35
0

12 '5
0

35 36 55
0

A5 50 25 30
0

25 25 30 15 55 AO 15 0
AO 20 32 20 50 55 35 35 20 50 37 35 AO

5
32
0 55 58 12 A5
0

35
0

Fe
-p
c 

t 
.

s

2
0
.
0

3.
0

2
0
.
0

3
0
.
0

2
0
.
0

1
5
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

1
5
.
0

2
0
.
0

2
0
.
0

3
0
.
0

2
0
.
0

2
0
.
0

1
5
.
0

2
0
.
0

7
.
0

7.
0

2
0
.
0

5.
0

1
5
.
0

1
0
.
0

1
5
.
0

2
0
.
0

3
0
.
0

1
0
.
0

3
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

1 
5.

0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

M
g
-
p
c
t
 .

s .7
0

.3
0

.
7
0

.5
0

.3
0

.1
5

.1
5

.1
0

.1
5

1
.
0
0

.3
0

.2
0

.5
0

1
.
0
0

1
.
5
0

.5
0

.2
0

.2
0

.
3
0

,3
0

,3
0

.2
0

.3
0

.2
0

.
2
0

,1
0

,1
0

1 
.0

0
,5
0

.2
0

.1
0

.1
0

.2
0

.1
 5

,
1
0

.1
0

,1
5

.1
 5

.1
5

.3
0

,
3
0

.3
0

.5
0

.
3
0

.3
0

Ca
-p
c 

t 
.

s .5
0

1.
00

1
.
5
0

1
.
0
0

1 
.5
0

1
.
5
0

.1
5

.7
0

.5
0

2
.
0
0

1
.
5
0

.5
0

.7
0

.7
0

1
.
0
0

.7
0

1
.
5
0

1
.
5
0

1
.
0
0

1 
.0

0

.7
0

.7
0

.7
0

1
.
0
0

.7
0

.7
0

.5
0

.7
0

3
.
0
0

1
.
0
0

.7
0

.2
0

1
.
5
0

.5
0

.5
0

.7
0

.7
0

.7
0

1
.
5
0

1
5
.
0
0

2
.
0
0

3
.
0
0

.7
0

.7
0

1
.
0
0

Ti
 -
p
e
t
 .

s

2
.
0
0

>
2
.
0
0

1
.
5
0

1
.
5
0

>
2
.
0
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

1
.
5
0

2
.
0
0

2.
'0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.0
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

1.
50 .7
0

>
2
.
0
0

2
.
0
0

1 
.0
0

1
.
5
0

.7
0

2
.
0
0

1
.
0
0

1
.
5
0

>
2
.
0
0

1 
.0

0
1
.
5
0

1
.
0
0

1
.
0
0

.7
0

2
.
0
0

1 
.0
0

.7
0

.7
0

1
.
0
0

1
.
5
0

1
.
0
0

1 
.5

0
>
2
.
0
0

M
n
-
p
p
m

s

3
/
0
0
0

70
0

3
/
0
0
0

3
/
0
0
0

1
/
5
0
0

1
/
5
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

3
/
0
0
0

3
/
0
0
0

3
/
0
0
0

3
/
0
0
0

5
/
0
0
0

2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

1
/
0
0
0

70
0

5
/
0
0
0

70
0

1
/
5
0
0

70
0

1
/
5
0
0

2
/
0
0
0

70
0

70
0

1
/
5
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1 
/O

OO

A
g
-
p
p
m
 

As
-p
pm
'

s

N N N N N N N N N N

2
.
0

N N N N N N N
3
.
0

<1
 .
0

N
3
.
0

<1
 .
0

5
.
0 N

1
.
0 N

1
5
.
0 N N

1
5
.
0

3
.
0 N

7
.
0

3
.
0

2
.
0 N N N

5
0
0
.
0

5
0
.
0

3
0
.
0

2
.
0

2
.
0

2
.
0

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s

50
0

1
0
0

3
0
0

30
0

5
0
0

50
0

1
5
0

3
0
0

2
0
0

2
0
0

3
0
0

. 
15
0

3
0
0

2
0
0

15
0

30
0

3
0
0

3
0
0

10
0

3
0
0

30
0

2
0
0

2
0
0

' 
15
0

15
0

1
0
0 50

1
5
0

2
0
0 N

10
0 50

2
0
0 50 50

2
0
0

2
0
0

2
0
0

15
0

1
0
0

2
0
0

3
0
0

10
0

2
0
0

1
5
0

B
a
-
p
p
m

s

1
*
0
0
0

5
/
0
0
0

70
0

70
0

1
/
5
0
0

1
/
0
0
0

50
0

50
0

1
/
5
0
0

1
/
5
0
0

5
/
0
0
0

50
0

3
/
0
0
0

50
0

5
/
0
0
0

2
/
0
0
0

70
0

5
/
0
0
0

5
/
0
0
0

2
/
0
0
0

1
/
5
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

2
/
0
0
0

50
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

1
0
/
0
0
0

>
1
0
/
0
0
0

7
/
0
0
0

7
/
0
0
0

7
/
0
0
0

7
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

1
0
/
0
0
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
An
al
ys
is
 
of

 
He

av
y 

Mi
ne
ra
l 

C
o
n
c
e
n
t
r
a
t
e
s
  
 c
on

ti
nu

ed

Sa
mp

le

K
R
0
9
1
H
 

K
R
0
9
2
H
 

K
R
0
9
3
H
 

K
R
0
9
4
H
 

K
R
0
9
5
H

K
R
Q
9
6
H
 

K
R
0
9
7
H
 

K
R
0
9
8
H
 

K
R
0
9
9
H
 

K
R
1
0
0
H

K
R
1
0
1
H
 

K
R
1
0
2
H
 

K
R
1
0
3
H
 

K
R
1
0
4
H
 

K
R
1
0
5
H

K
R
1
0
6
H
 

K
R
1
0
7
H
 

K
R
1
0
8
H
 

K
R
1
0
9
H
 

K
R
1
1
0
H

K
R
1
 1

 1
H 

K
R
1
1
2
H
 

K
R
1
1
3
H
 

K
R
1
1
A
H
 

K
R
1
1
5
H

K
R
1
1
6
H
 

K
R
1
1
7
H
 

K
R
1
1
8
H
 

K
R
1
1
9
H
 

K
R
1
2
0
H

K
R
1
2
1
H
 

K
R
1
2
2
H
 

K
R
1
2
3
H
 

K
R
1
2
4
H
 

K
R
1
2
5
H

K
R
1
2
6
H
 

K
R
1
2
7
H
 

K
R
1
2
8
H
 

K
R
1
3
0
H
 

K
R
1
3
1
H

K
R
1
3
2
H
 

K
R
1
3
3
H
 

K
R
1
 3
A
H
 

K
R
1
3
5
H
 

K
R
1
3
6
H

B
e
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Bi
 -
pp

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
1
5
0

1
0
0 N N N N N N N N N N N

1
5
0 N N

C
o
-
p
p
m

S 10
0 15 30 50 30 30 30 30 50 30 50 30 50 30 50 50 30 30 30 30 50 50 30 30 30 20 20 70 30 50 50

10
0 70

20
0 70 70

20
0 70 70 50

10
0 70 50 70

15
0

C
r
-
p
p
m

s

15
0

50
0

50
0 70

70
0

30
0

15
0

20
0

20
0

30
0

70
0

30
0

50
0

30
0

15
0

20
0

30
0

30
0

30
0

15
0

20
0

10
0

70
0

15
0 70 70 70

20
0 70

10
0 70 70 70 15
0 70 70 15
0

15
0

10
0

10
0

15
0

20
0

15
0

15
0

20
0

Cu
-p
pm

s

50
0 50

20
0

1 
50

20
0

20
0 70 10
0

10
0

30
0

70
0

1/
50

0
20

0
70

0
3/

00
0

1/
00

0 70
10

0
30

0
30

0

20
0

20
0

50
0

30
0

20
0 30 50
0

70
0 70

20
0

20
0

50
0

50
0

1/
50

0
70

0

70
0

15
0

15
0

20
0

15
0

50
0

20
0

15
0

1/
00
0

30
0

L
a
-
p
p
m

s

15
0

20
0

20
0

20
0

70
0

70
0

20
0

50
0

30
0

50
0

50
0

20
0

70
0 50

15
0

1/
00

0
50
0

70
0

50
0

70
0

20
0

15
0

1/
00

0
50

0
15
0

20
0

20
0

10
0

20
0

50
0

70
0

10
0

20
0

30
0

15
0

15
0

30
0

20
0

30
0

20
0

20
0

30
0

20
0

20
0

50
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N
5
0 N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N N N
5
0

5
0 N N N

<
5
0 N
5
0

<
5
0

<
5
0 N

70
<
5
0

<
5
0 N

<
5
0 N N
5
0
 

%

<
5
0 N N N N N N

1
0
0 N N N N N

1
0
0 N N N N N N
5
0

1
5
0

Ni
-p
pm
 

'
s

70 70 70 70 70 70 70 70 70 70

10
0 70 70 70 70

10
0

10
0 70 70

10
0 70 70 70 70 70 50 50 50 50 50

10
0 70 70 10
0 70 70

10
0

10
0 70 50 70

10
0 70 70 10
0

P
b
-
p
p
m

s

20
0 50 70 70

10
0

30
0 30 70

1 
50

30
0

2/
00
0

10
0 

.
10
0 70

1/
00

0 50 70
1/

50
0

1/
50

0
1/
50
0

10
0

20
0

15
0

70
0 

*
70 70
0

50
0

2
0
/
0
0
0

15
0

50
0

2
0
/
0
0
0

30
0

20
0

5/
00

0
1/

00
0

1 
50

15
0

10
0

10
0

>
5
0
/
0
0
0

15
/0
00

10
/0
00

5/
00
0

5/
00
0

7/
00
0

S
b
-
p
p
m

s

N
<2
00
N N N N N N N N N N N N N N N N N N N N N

3
0
0 N N N N N N N N N N N N N N N

1
/
5
0
0

2
0
0

2
0
0 N N N

S
c
-
p
p
m

s

20 20 10 10 20 10
N

10 10 10 10 10 10 10 20 10 10 10 10 10 20 10 10 10 10 10
<1
0 10
N

10

N
10 2
0

<1
 0

<
1
0 2
0 1
0

2
0

2
0 1
0

2
0

2
0
3
0

3
0

2
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of
 
H
e
a
v
y
 
M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
r
a
t
e
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
0
9
1
H

K
R
0
9
2
H

K
R
0
9
3
H

K
R
0
9
4
H

K
R
0
9
5
H

K
R
0
9
6
H

K
R
0
9
7
H

K
R
0
9
8
H

K
R
0
9
9
H

K
R
1
 O
O
H

K
R
1
0
1
H

K
R
1
0
2
H

K
R
1
0
3
H

K
R
1
0
4
H

K
R
1
0
5
H

K
R
1
0
6
H
 

'
K
R
1
0
7
H

K
R
1
0
8
H

K
R
1
 0
9
H

K
R
1
 1
0
H

K
R
1
 1

 1
H

K
R
1
 1
2
H

K
R
1
 1

 3
H

K 
R 

1 
1 
4 
H

K
R
1
 1

 5
H

K
R
1
 1
6
H

K
R
1
 1
7
H

K
R
1
 1
8
H

K
R
1
 1
9
H

K
R
1
 2
0
H

K
R
1
 2
1
H

K
R
1
 2
2
H

K
R
1
 2
3
H

K
R
1
 2
4
H

K
R
1
 2
5
H

KR
1 
2
6
H

KR
1 
27

H
KR
1 
2
8
H

K
R
1
3
0
H

K
R
1
 3
1
H

K
R
1
3
2
H

K
R
1
3
3
H

K
R
1
3
4
H

K
R
1
3
5
H

K
R
1
 3
6
H

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<
2
0 N N N N N N N
3
0

S
r
-
p
p
m

s

N N
2
0
0 N

20
0 

"

20
0 N

20
0

2
0
0

20
0

30
0 N N N N N

50
0

70
0 N

70
0 N

20
0

1,
50

0
70

0
50

0

1
,
0
0
0

1
,
0
0
0 N N

20
0

70
0

50
0

50
0

70
0

50
0

20
0

20
0

20
0

20
0 N N

20
0 N N

20
0

V
-
p
p
m

s

15
0

20
0

20
0

20
0

30
0

30
0

20
0

30
0

30
0

30
0

20
0

20
0

20
0

20
0

20
0

20
0

30
0

30
0

20
0

30
0

30
0

20
0

30
0

20
0

20
0

15
0

10
0

15
0

15
0

10
0

15
0

10
0

15
0

15
0

15
0

15
0

20
0

15
0

15
0

15
0

15
0

20
0

15
0

15
0

20
0

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

s

10
0

20
0

15
0

10
0

50
0

30
0 70

20
0

10
0

20
0

15
0

10
0

15
0 70 70 10
0

15
0

15
0

15
0

15
0 70

10
0

15
0

15
0

15
0 30 30 30

20
0

15
0

15
0 50

15
0

15
0

10
0

15
0

20
0

15
0

20
0

20
0

15
0

15
0

15
0

15
0

15
0

Z
n
-
p
p
m

s

50
0 N N

7
0
0

5
0
0 N N N N N

5
,
0
0
0

7
0
0 N N

2
,
0
0
0 N N

2
,
0
0
0 N N N

2
,
0
0
0

5
,
0
0
0

1
,
0
0
0 N

70
0

1
,
5
0
0 N N

1
0
,
0
0
0

7
,
0
0
0 N

3
,
0
0
0

7
0
0

3
,
0
0
0

2
0
,
0
0
0

50
0

70
0

70
0

3
,
0
0
0

7
,
0
0
0

2
,
0
0
0 N

5
,
0
0
0

7
,
0
0
0

2 
r
-
p
p
m

s

2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

2
,
0
0
0

>
2
,
0
0
0

2
,
0
0
0

2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

1
,
5
0
0

70
0

2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

70
0

50
0

>
2
,
0
0
0

>
2
,
0
0
0

2
,
0
0
0

2
,
0
0
0

2
,
0
0
0

1
,
5
0
0

2
,
0
0
0

1
,
5
0
0

>
2
,
0
0
0

70
0

2
,
0
0
0

2
,
0
0
0

1
,
5
0
0

1
,
5
0
0

2
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1
,
5
0
0

2
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

T
h
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of
 
H
e
a
v
y
 
M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
r
a
t
e
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
1
3
7
H

KR
1 
3
8
H

KR
1 
39

H
K
R
1
4
0
H

KR
1 
41

H

K
R
1
4
2
H

K
R
1
4
3
H

K
R
1
 4
4
H

K
R
1
4
5
H

K
R
1
 4
6
H

K
R
1
 4
7
H

K
R
1
4
8
H

K
R
1
4
9
H

K
R
1
 5
0
H

K
R
1
 5
1
H

K
R
1
 5
2
H

K
R
1
 5
3
H

K
R
1
 5
4
H

K
R
1
 5
5
H

K
R
1
 5
6
H

K
R
1
5
7
H

K
R
1
 5
8
H

K
R
1
 5
9
H

K
R
1
6
0
H

K
R
1
6
1
H

K
R
1
 6
2
H

K
R
1
 6
3
H

K
R
1
6
4
H

K
R
1
 6
5
H

K
R
1
6
6
H

K
R
1
6
7
H

K
R
1
 6
8
H

K
R
1
 6
9
H

K
R
1
7
0
H

K
R
1
 7
1
H

K
R
1
 7
2
H

K
R
1
7
3
H

K
R
1
7
4
H

K
R
1
7
5
H

K
R
1
7
6
H

K
R
1
 7
7
H

K
R
1
 7
8
H

K
R
1
7
9
H

K
R
1
8
0
H

K
R
1
8
1
H

La
t 

i 
t
u
d
e

68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68

13 13 11 13 11

9 9 8 7 7

16 16
3 0 4 6

14 16 18 17 20 22 21 20 16 22 18 20 22 22 12 14 12 1 
1 9 8 9 5 5 5 4 1 1 0 1

28 47 22 30 13 15 45
2

42 47 55 20 33
2

50

2
35 28 57 45 25 50
8

1 
5

32 58 30 13
6 9

42 32 47 37 45 50 20
8

10
8 54 23 31 10 56

Lo
ng

i 
tu
de

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
5

15
4

15
4

15
4

15
4

15
4

15
5

15
5

25 20 15 15
4 5 9 9

19 32 42 44 36 24 1 
1

19 35 36 41 33 45 32 33 23 15

2 7 2
1 

1
17

5
12
9

10 1 
1 6 6 0

46 46 40 43 54 32 40

35 35 52 0 58 25
0

27 55 8 50 0 55 55
2

55 25 35 37 20 25 0 7
55
2

25
5

35 57 23

7
35 52 35 50 28
2 2 8

10 10 0 2
35
5

Fe
-p
c 

t 
.

s

1
5
.
0

1 
5.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

7
.
0

1
0
.
0

1
5
.
0

2
0
.
0

3
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

1
5
.
0

2
0
.
0

2.
0

3
0
.
0

3
0
.
0

3
0
.
0

3
0
.
0

3
0
.
0

3
0
.
0

2
0
.
0

2
0
.
0

1
5
.
0

5
.
0

5
.
0

1
0
.
0

2
0
.
0

1 
5.
0

2
0
.
0

2
0
.
0

1
5
.
0

2
0
.
0

3
0
.
0

1
5
.
0

2
0
.
0

3
.
0

1
5
.
0

M
g
-
p
c
t
 .

s .3
0

.3
0

.5
0

.7
0

.7
0

1
.
0
0

.
5
0

.7
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.2
0

.1
5

.
2
0

.5
0

.
5
0

.
7
0

.5
0

.1
0

.2
0

,
5
0

.5
0

.3
0

,7
0

1 
.0

0
.7

0
.7
0

.5
0

.2
0

.2
0

.7
0

.7
0

.7
0

.7
0

.7
0

.7
0

1
.
5
0

.5
0

.7
0

.5
0

.5
0

.5
0

Ca
-p

ct
 .

s .7
0

.7
0

.7
0

1
.
0
0

1 
.0

0

.7
0

1
.
0
0

1
.
0
0

.7
0

.7
0

1
.
5
0

1 
.5

0
3
.
0
0

1
.
0
0

1
.
0
0

.1
0

.
3
0

.7
0

3
.
0
0

1
0
.
0
0

1
.
5
0

.5
0

.7
0

1 
.0

0
.7
0

1
.
5
0

3
.
0
0

1
0
.
0
0

3
.
0
0

7
.
0
0

1
.
5
0

1 
.0

0
1
.
5
0

1
.
5
0

1
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

5
.
0
0

5
,
0
0

1
.
5
0

3
.
0
0

3
.
0
0

.7
0

.7
0

Ti
 -
pe

t.
s

>
2
.
0
0

1
.
5
0

1 
.5
0

1
.
5
0

2
.
0
0

.7
0

1.
00

2
.
0
0

2
.
0
0

>
2
.
0
0

2
.
0
0

2
.
0
0

>
2
.
0
0

2
.
0
0

2
.
0
0

>
2
.
0
0

2
.
0
0

.7
0

2
.
0
0

1
.
5
0

2
.
0
0

.3
0

.7
0

1.
50 .7
0

.5
0

.5
0

.5
0

>
2
.
0
0

2
.
0
0

1.
50

1 
.0
0

1
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
5
0

>
2
.
0
0

1.
50

>
2
.
0
0

1.
50

>
2
.
0
0

1
.
5
0

2
.
0
0

2
.
0
0

M
n
-
p
p
m

s

1
,
0
0
0

1
,
5
0
0

1
/
5
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

70
0

1
,
5
0
0

1
,
0
0
0

2
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

3
,
0
0
0

1
,
5
0
0

1 
,5

00
1
,
5
0
0

1
,
5
0
0

20
0

3
,
0
0
0

3
,
0
0
0

1
,
5
0
0

3
,
0
0
0

5
,
0
0
0

2
,
0
0
0

3
,
0
0
0

1
,
5
0
0

1
,
5
0
0

7
0
0

50
0

2
,
0
0
0

5
,
0
0
0

3
,
0
0
0

5
,
0
0
0

3
,
0
0
0

3
,
0
0
0

7
,
0
0
0

5
,
0
0
0

3
,
0
0
0

3
,
0
0
0

3
,
0
0
0

3
,
0
0
0

A
g
-
p
p
m

s <
1
.
0 N

5
.
0

N
7
.
0

1
0
.
0

1
.
5

1,
0

1.
0

7
.
0 N N N N

3
.
0 N N

3
.
0

1 
.0 N N N N N

1
0
.
0

3
.
0 N

1
.
0

2
.
0

5
.
0

7
.
0

<
1
.
0

5
.
0

1
0
.
0

2
0
.
0

1
,
0

1
,
0 N

5
.
0 N N N

7
,
0 N

3
.
0

As
-p

p'
m

s

N N N N N

5
,
0
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

8
-
p
p
m

s

20
0

15
0

10
0

15
0

10
0

30
0

20
0

20
0

30
0

30
0

15
0

15
0

70
0

50
0

30
0

50
0

30
0

10
0

20
0

50
0

20
0 N

30
0

15
0

10
0

20
0

50
0 20

50
0

20
0

30
0

15
0 70

15
0

50
0

30
0

30
0

50
0

10
0

50
0

50
0

3
0
0

15
0

50
0

3
0
0

Ba
-p

pi
r.

s

>
1
0
,
0
0
0

>
1
0
,
0
0
0

7
0
0

30
0

1
0
,
0
0
0

>
1
0
,
0
0
0

3
,
0
0
0

>
1
0
,
0
0
0

2
,
0
0
0

2
,
0
0
0

1
,
5
0
0

1
,
0
0
0

1
,
5
0
0

50
0

50
0

1
,
5
0
0

50
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

2
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

3
,
0
0
0

>
1
0
,
O
C
O

>
1
0
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

1
0
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

>1
 0
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

3
,
0
0
0

1
0
,
0
0
0

1
0
,
0
0
0

>
1
0
,
0
0
0

1
,
5
0
0

2
,
0
0
0

1
0
,
0
0
0

>
1
0
,
0
0
0

2
,
0
0
0

1
,
0
0
0



7*. 7S K K 7* T^T^T^^A AAAAA A y; 7<; A 7<; T^AAA^ AAAT^A AJNAAA AAAAA T^T^T^T^A
33 33 33 33 33 3330333333 3333333333 3333333333 3333333333 3333333333 3333333333 3333333333 3333333333 CO

OOOO^J^J^J  NJ^J^J-vJ^J ^J^JO-OO OOOOO O O vyi v/i vn vji ui v/i v/i en vnui^f^^ ^^*>t»f>- ^**oaWoJ 3
-» O -O Oo ->J O v/i *» w fV  » O -O 00 ->J O vji T^ w IV -» O -O OS ->J O ui *» W IV  » O >O 00 ^J O en -f* U-J rv>  » O O OO ^j X>
XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX   

-» «/> I
en 13 

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZOZZZ ZZZZZ ZZZZZ XJ
3

A 0 I
fV X»

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZO ZZZZZ XJ
3

l/l l/l O XJ 
ZZOZZ ZZZZZ ZOZZZ ZZOZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ TJ

3

W IV IAJ w m uiOJMLKit^ cnvnwivvn (^MiVL^vn OW^x w OJt<Jvnwt»J Ovnt»Jlvrv O^JOO^J Oivcnoaw XJ 
OOOOO OOOOO OOOOO OOOOO OOOZO OOOOO OOOOO OOOOO OOOOO XJ

3

WiOOOO OOOOO OvnvnUlO OO»-n3^J Ocn^livo cnoOcnO U1OOOO OOv^v-nO tnOOOO O D 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 3 (U

X
v> 

-» o-,.
-»-» -» (V-» O -»_»-»IVW COT
s> % ss s s %  % s s in I
O t»JO fvOJO'VJ'X OJvn-»t»JO vyi   »   » _ioaO-*-» v/i-*iviviv cnvnO">J-Nj owowoa 13 O

OJIV^JOW OO^JcnW OOOOO OOOOO O->JOWtn OOOOO Ov-nOOO OOOOO OOOOO O -K
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 3 x.

n
^ 0

r- c
-. _. (U X 
S S Ml

IV   » Crt v/i W WWWWV^i t<JV/it<JlVW v/i vn O>: IV   »   » v/i W O vJitn t<J^J ^JV/iO'>l'vl Wt»JlVIV  » (vlVvnWUi T3 3 
OV/iOOO OOOOO OOOOO OOOOWl uiOO O OOv/lOO OOOOO OOOOO OOOOO 13 -   
OOOOO OOOOO OOOOO OOOOO OOOZO OOOOO OOOOO OOOOO OOOOO 3 3

<D
T
to

2 r-
o

W» ! <-t
TJ O

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ X) D
3 o 

fD 
D 
r+

Z T 
CT (U

-» A A A   » V) I «-f 
"jiv/io *>J cn v/> vn *^i v tnvn tnv/i i/t wi  >! t/i i/i wt O XJ fD 
OOZOZ OZOOO OOZZZ OOZZZ ZZZZZ OZOZZ OZOOO OOZZZ ZZZZO "O V>

3 I 
I

O^JO-*-vl ^JO-Nj^J-vl OOO->J^J OOOOO *<J-vl^JOO XJ D 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO XJ C

a . n 
CL

 » -» IV W I\J W  » "O
(Vtn vniV^JOOvn IVO IA! IA! -sJ-»oaoO^J CT
SS % S S S S % % % S % SVSSSN Ml
OIVO^IIV -*O^JOO OOIVIVO v/!WL»JOO>J O IV iv-»O-»-» O-»-» Ocnv/iOO OtnOOJW ~O
OOOOO WOOOO OOOOO OOOOO O^J^J O OOOOO OOO^I-xl OOOOO OOOOO XJ
OOOOO OOOOO OOOOO OOOOO OOOZO OOOOO OOOOO OOOOO OOOOO 3

CO
cr

en I 
x>
tJ

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ 3

V* 
n

v> I
 *  » iv iv iv iv  » iv iv -*  *  »  * iv  *  *  >  » » » rv  » iv  »  »  >  *  * iv  »  » *rviv(v  » iv i\j <v iv x> 
«-noooo ooooo ozzzo ooooo ooozo v/ioooo ooozo ooooo vioooo x»

3



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of

 
He
av
y 

Mi
ne

ra
l 

C
o
n
c
e
n
t
r
a
t
e
s
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

KR
1 
37

H
K
R
1
 3
8
H

K
R
1
3
9
H

K
R
1
 4
0
H

K
R
1
4
1
H

K
R
1
 4
2
H

K
R
1
 4
3
H

K
R
U
4
H

K
R
1
 4
5
H

K
R
1
 4
6
H

K
R
1
 4
7
H

K
R
1
 A
S
H

K
R
1
 4
9
H

K
R
1
 5
0
H

K 
R 

1 
5 

1 
H

K
R
1
 5
2H
'

K
R
1
 5
3
H

K
R
1
 5
4
H

K
R
1
 5
5
H

K
R
1
 5
6
H

K
R
1
 5
7
H

K
R
1
 5
8
H

K
R
1
 5
9
H

K
R
1
 6
0
H

K
R
1
 6
1
H

K
R
1
 6
2
H

K
R
1
 6
3
H

K
R
1
 6
4
H

K
R
1
6
5
H

K
R
1
 6
6
H

K
R
1
 6
7
H

KR
1 
6
8
H

K
R
1
6
9
H

K
R
1
 7
0
H

K
R
1
 7
1
H

K
R
1
 7
2
H

K
R
1
 7
3
H

K
R
1
7
4
H

K
R
1
 7
5
H

K
R
1
 7
6
H

K
R
1
 7
7
H

K
R
1
 7
8
H

K
R
1
 7
9
H

K
R
1
 8
0
H

K
R
1
 8
1
H

S
n
-
p
p
m

s <
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0
0 N N N N N N N N N N

Sr
-p

pm
s

50
0

50
0

50
0 N

50
0

5,
00

0
70

0
20

0
50

0
1 
,0
00 70
0

50
0

1,
00
0 N N

5
,
0
0
0 N

5
0
0

1
,
0
0
0

1
,
0
0
0

1,
00

0
2,

00
0

50
0

20
0

70
0

50
0

70
0

70
0

1,
00
0

1,
00
0

1,
00

0
70

0
1,

00
0

7C
O

30
0

30
0 N

20
0

70
0

50
0 N

70
0

50
0

20
0

20
0

V-
pp
m

s

20
0

15
0

15
0

15
0

15
0

20
0

20
0

20
0

20
0

15
0

15
0

15
0

20
0

20
0

15
0

20
0

20
0

15
0

20
0

20
0

20
0 70 20
0

20
0

15
0

15
0

20
0

10
0

20
0

20
0

15
0

10
0

10
0

20
0

20
0

20
0

20
0

30
0

20
0

30
0

20
0

30
0

20
0

20
0

20
0

W-
pp

m
s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

1
0
0 N N N N N N N N N N

Y-
pp
m

s

20
0

10
0

10
0 70 10
0 50 70

10
0

10
0

15
0

20
0

20
0

50
0

20
0

20
0

20
0

15
0

15
0

30
0

50
0

20
0 50

10
0

10
0 70 10
0

10
0

15
0

20
0

20
0

15
0

10
0

15
0

15
0

15
0

15
C

15
0

15
0

15
0

20
0

15
0

20
0

15
0

15
0

15
0

i 
n-
pp
m

s

2,
00
0

50
0

5,
00
0

3,
00
0

20
,0
00

10
,0

00
7,
00
0

2,
00
0

50
0

2,
00

0 N N
70

0
50
0

3,
00
0

50
0 N

2
0
,
0
0
0

3,
00
0 N N

3,
00
0

50
0

50
0

15
,0

00

5,
00
0

7,
00

0
10

,0
00
N

2,
00
0

1,
50

0 N N
7,
00
0

5,
00
0

3,
00

0
3,
00
0

1,
50
0

2*
00
0

2,
00
0 N

2,
00

0
7,

00
0 N

2,
00
0

Zr
-p

pm
s

>
2
,
0
0
0

1,
50

0
50
0

50
0

2,
00

0

15
0

50
0

2,
00
0

2,
00

0
2,
00
0

>2
,0
00

>2
,0
00

>2
,0
00

>2
,0

00
2,

00
0

>2
,0

00
2,
00
0

70
0

>
2
,
0
0
0

70
0

>2
,0
00 50
0

1,
50
0

1,
00
0

1,
00

0

50
0

20
0

20
0

>
2
,
0
0
0

2,
00

0

2,
00

0
70
0

1,
00
0

1 
,5

00
2,

00
0

2,
00

0
70

0
1,
50
0

2,
00
0

2,
00
0

1,
50
0

2,
00
0

>2
,0

00
1,

50
0

1,
50

0

Th
-p
pm

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of
 
H
e
a
v
y
 
M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
r
a
t
e
s
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
1
 8
2
H

K
R
1
 8
3
H

K
R
1
8
4
H

K
R
1
 8
5
H

K
R
1
8
6
H

K
R
1
 8
7
H

K
R
1
8
8
H

K
R
1
8
9
H

K
R
1
 9
0
H

K
R
1
 9
1
H

K
R
1
 9
2
H

K
R
1
 9
3
H

K
R
1
9
4
H

K
R
1
 9
5
H

K
R
1
 9
6
H

K
R
1
9
7
H

K
R
1
9
8
H

K
R
1
9
9
H

K
R
2
0
0
H

K
R
2
0
1
 H

K
R
2
0
2
H

K
R
2
0
3
H

K
R
2
0
4
H

K
R
2
0
5
H

K
R
2
0
6
H

K
R
2
0
7
H

K
R
2
0
8
H

K
R
2
0
9
H

K
R
2
1
Q
H

K
R
2
1
 1
H

K
R
2
1
2
H

K
R
2
1
3
H

K
R
2
1
 5
H

K
R
2
1
6
H

K
R
2
1
7
H

K
R
2
1
8
H

K
R
2
1
9
H

K
R
2
2
0
H

K
R
2
2
1
H

K
R
2
2
2
H

K
R
2
2
3
H

K
R
2
2
4
H

K
R
2
2
5
H

K
R
2
2
6
H

K
R
2
2
7
H

La
 t
 i 

t 
ud
e

68 68 68 68 68 68 68 68 68 68 68 68 68 63 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68

4 3 5
12 13 16
4 2 3 6 6 7 8

10 12 14 15 16 14 17 19 18 22 23 21 21 17 17 1 
5

15 19 20 24 12 14 13 12 1 
1 9 5 4 4 4 3 0

35 40 32 32 50 38 27 53 37
2

47 33 12 33 30 37 45 35
2

32 37 34 50 35 35 28 12 12 55 45 20 25 35
0

35 12 38 10 22
2

32 33 58 18 25

L
o
n
g
 i

 t
 u
de

15
5

15
5

15
5

15
4

15
4

15
4

15
4

15
4

15
4

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
3

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
4

15
4

15
4

15
4

15
4

24 12 17  4
8

47 51 30 26 24 20 31 45 53 59 35 39 38 37 35 38 38 34 48 37 30 25 27 28 1 
1 2 7 2

1 
1 2 8

10 13 1 
2

10
3

58 46 42 36 46

40 25
2

10 58 55
0

13 35 27 33 28 40 36 58 0 28 58 58 55 58 10
5

25 25 25 35 15 50 57

2
35
0 0

10 55 38 45 35 28 28 56
3

58 55

Fe
-p
c 
t.

s

1
0
.
0

2
0
.
0

1
5
.
0

5.
0

5.
0

7
.
0

1
0
.
0

3.
0

5.
0

5.
0

7
.
0

7.
0

3
0
.
0

3
0
.
0

7
.
0

2
0
.
0

2
0
.
0

3
0
.
0

3
0
.
0

3
.
0

3
0
.
0

5.
0

7
.
0

7.
0

7.
0

7
.
0

1
0
.
0

5.
0

3
0
.
0

2
0
.
0

1 
5.

0
3
0
.
0

3.
0

3
0
.
0

3
0
.
0

3
0
.
0

3
0
.
0

3
0
.
0

1
0
.
0

3
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

7.
0

M
g
-
p
c
t
 .

s .7
0

.7
0

.7
0

.5
0

.1
0

.1
0

,2
0

.1
0

.1
0

.2
0

.2
0

,
2
0

,
2
0

.2
0

.3
0

.2
0

.2
0

.2
0

1
,
0
0

.2
0

.
2
0

.3
0

.3
0

.2
0

.2
0

.2
0

,3
0

.3
0

.7
0

.2
0

.
3
0

.2
0

.1
0

.2
0

.2
0

,1
5

.1
5

.1
5

.1
0

.1
0

.2
0

.2
0

.3
0

.3
0

.2
0

C
a
-
p
c
 t

 .
s

1
.
5
0

1 
.5
0

2
.
0
0

2
.
0
0

1 
.0

0

1 
.0

0
5
.
0
0

1
.
5
0

2
.
0
0

1 
.5
0

1 
.0

0
1
.
0
0

.3
0

1
.
0
0

1
.
5
0

.7
0

1
.
0
0

3
.
0
0

.7
0

7
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

1 
.5
0

1
.
0
0

3
.
0
0

1
.
5
0

2
.
0
0

1 
.0
0

5
.
0
0

1
.
5
0

1
.
0
0

1
.
0
0

1
.
0
0

1
.
0
0

1
.
0
0

1
.
5
0

1 
.0
0

1
.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

T
i
-
p
c
 t
 .

s

>
2
.
0
0

2
.
0
0

>
2
.
0
0

>
2
.
0
0

1 
.5
0

>
2
.
0
0

1 
.5
0

>
2
.
0
0

1 
.5
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

2
.
0
0

2
.
0
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

2
.
0
0

2
.
0
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

>
2
.
0
0

1
.
5
0

>
2
.
0
0

>
2
.
0
0

>
2
.
0
0

2
.
0
0

1
.
5
0

1
.
5
0

2
.
0
0

.3
0

.2
0

1
.
5
0

1
.
5
0

2
.
0
0

1
.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

>
2
.
0
0

>
2
.
0
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

M
n
-
p
p
m

s

3
/
0
0
0

3
/
0
0
0

3
/
0
0
0

2
/
0
0
0

30
0

70
0

1
/
5
0
0

20
0

50
0

50
0

1
/
0
0
0

1
/
5
0
0

2
/
0
0
0

3
/
0
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

3
/
0
0
0

1
/
5
0
0

1
/
0
0
0

3
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

70
0

1
/
0
0
0

70
0

50
0

50
0

20
0

2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

A
g
-
p
p
m
 

A
s
-
p
p
m

s

N
1
.
0

N N
1 
.0 N N N

1
.
0

7
.
0

N N N N N N N N N N N
* 

N N N N N N N N
1
.
0

1
.
0

N N N N N N
2
.
0

7
.
0 N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N 
*

N N N N N N N N N N N N N N N N N N N N N N

8
-
p
p
m

s

30
0

3
0
0

50
0

1
5
0 20

20
0

3
0
0

2
0
0

10
0

2
0
0

20
0

50
0

30
0

50
0

30
0

50
0

50
0

50
0

50
0

3
0
0

50
0

50
0

50
0

30
0

50
0

3
0
0

30
0

3
0
0

15
0

3
0
0

15
0 70

3
0
0

30
0

50
0

50
0

20
0

3
0
0

50
0

50
0

30
0

3
0
0

3
0
0

2
0
0

3
0
0

B
a
-
p
p
m

s

3
/
0
0
0

1
0
/
0
0
0

2
/
0
0
0

M
O
/
0
0
0

M
O
/
0
0
0

M
O
/
0
0
0

1
0
/
0
0
0

M
O
/
0
0
0

M
O
/
0
0
0

2
/
0
0
0

50
0

5
/
0
0
0

1
/
0
0
0

3
/
0
0
0

5
/
0
0
0

M
O
/
Q
O
Q

1
/
5
0
0

1
/
0
0
0

1
0
/
0
0
0

1
0
/
0
0
0

1
0
/
0
0
0

70
0

1
0
/
0
0
0

M
O
/
0
0
0

1
0
/
0
0
0

7
/
0
0
0

2
/
0
0
0

70
0

M
O
/
0
0
0

M
O
/
0
0
0

M
O
/
0
0
0

M
O
/
0
0
0

M
O
/
0
0
0

1
0
/
0
0
0

M
O
/
0
0
0

3
/
0
0
0

M
O
/
0
0
0

2
/
0
0
0

3
/
0
0
0

70
0

50
0

70
0

1
/
0
0
0

2
/
0
0
0

70
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
An

al
ys

is
 
of
 
He

av
y 

Mi
ne
ra
l 

Co
nc

en
t 
r
a
t
e
s
-
-
c
o
n
t
i
n
u
e
d

Sa
mp
le

K
R
1
8
2
H
 

K
R
1
8
3
H
 

K
R
1
8
4
H
 

K
R
1
8
5
H
 

K
R
1
8
6
H

K
R
1
8
?
H
 

K
R
1
8
8
H
 

K
R
1
8
9
H
 

K
R
1
9
Q
H
 

K
R
1
9
1
H

K
R
1
9
2
H
 

K
R
1
9
3
H
 

K
R
1
9
4
H
 

K
K
1
9
5
H
 

K
R
1
9
6
H

K
R
1
9
7
H
 

K
R
1
9
8
H
 

K
R
1
9
9
H
 

K
R
2
Q
O
H
 

K
R
2
0
1
H

K
R
2
0
2
H
 

K
R
2
0
3
H
 

K
R
2
0
4
H
 

K
R
2
0
5
H
 

K
R
2
Q
6
H

K
R
2
0
7
H
 

K
R
2
0
8
H
 

K
R
2
0
9
H
 

K
R
2
1
Q
H
 

K
R
2
1
 1
H

K
R
2
1
2
H
 

K
R
2
1
3
H
 

K
R
2
1
5
H
 

K
R
2
1
6
H
 

K
R
2
1
7
H

K
R
2
1
8
H
 

K
R
2
1
9
H
 

K
R
2
2
C
H
 

K
R
2
2
1
H
 

K
R
2
2
2
H

K
R
2
2
3
H
 

K
R
2
2
4
H
 

K
R
2
2
5
H
 

K
R
2
2
6
H
 

K
R
2
2
7
H

B
e
-
p
p
m

s

N N N N N N N N N N N N N N N N N 
'

N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Bi
 -
pp

m
s

N N N N 
.

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

30 30 30 20 20 20 30 20 50 20 20 30 50 50 30 50 30 50 50 20 30 20 30 20 30 20 30 15 50 20 30 30
N

15
0 50 50 30 50 30 30 30 30 30 50 30

Cr
-p
pm

s

50
0

50
0

50
0

10
0 50

20
0

10
0 70 70

20
0

15
0

50
0

10
0

10
0

30
0

20
0

50
0

15
0

30
0

10
0

10
0

15
0

70
0

15
0

10
0

10
0

15
0

15
0

10
0 70

15
0

10
0 20

15
0

10
0

15
0

10
0

10
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

Cu
-p

pm
s

30
0 50

15
0 70

20
0

10
0

30
0

20
0

20
0 70

30
0 50 15
0 70 10
0

10
0

10
0

10
0

1
/
0
0
0

70
0

15
0 50 70 50

20
0 70

10
0 20

1
,
0
0
0

10
0

50
0

1,
00

0 10
1
,
0
0
0

30
0

15
0

10
0

50
0

1,
00

0 50

10
0

15
0 70 50
0

15
0

L
a
-
p
p
m

s

30
0

20
0

30
0

50
0

30
0

50
0

30
0

30
0

30
0

30
0

30
0

50
0

10
0

20
0

70
0

20
0

50
0

50
0

50
0

70
0

50
0

70
0

1,
00
0

30
0

70
0

50
0

30
0

1,
00

0
20

0
50

0

50
0

30
0 50

30
0

30
0

30
0

20
0

30
0

30
0

30
0

30
0

50
0

70
0

50
0

50
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Nb
-p
om

s 10
0 50 50 70
N 50
N

<5
0 N
5
0

<
5
0
7
0 N N
7
0 N

7
0 N N
50

<
5
0 70 70
N

50 50 50 50
N N N N N N N N N N

7
0
5
0

5
0

7
0

7
0

<
5
0
5
0

Ni
 -
p
p
m

s

50 70 50 50 70 70 70 70 70 70 70
10
0

10
0 70 10
0 70

10
0 70 10
0 70 70 70 10
0 70 70 70 70 70 70 70

10
0 70 20

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

P
b
-
p
p
m

s

1,
50
0

1 
50

1,
00
0

2,
00
0

20
0

30
0

30
0

20
0

50
0

3
,
0
0
0

10
0

1 
50 70

10
0

20
0

70
0

20
0 70

70
0

1,
00
0

15
0

10
0

10
0 51
0

10
0 50

10
0 70

50
0 70

1,
50
0 70
N

70
0

20
0

30
0 50

1,
50
0

7,
00
0

30
0

30
0

10
0 70

15
0

20
0

Sb
-p
pm

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S
c
-
p
p
m

S

20 1 
5

10 10
N

10 10 10 10 20

N
20 1 
5

10
. 

10 15 1 
5

10 20 1 
5

20 15 15 1 
0

30 10 1 
0

10 1 
5

10 10
N N

2
0
1
5

1
0
1
0

1
0
1
0 10 10 10 10 10 10



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
An
al
ys
is
 
of

 
He
av
y 

Mi
ne

ra
l 

C
o
n
c
e
n
t
r
a
t
e
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
1
8
2
H

K
R
1
8
3
H

K
R
1
8
4
H

K
R
1
8
5
H

K
R
1
8
6
H

K
R
1
8
7
H

K
R
1
 8
8
H

K
R
1
 8
9
H

K
R
1
9
0
H

K
R
1
9
1
H

K
R
1
9
2
H

K
R
1
 9
3
H

K
R
1
 9
4
H

K
R
1
 9
5
H

K
R
1
9
6
H

K
R
1
 9
7
H

K
R
1
 9
8
H

K
R
1
9
9
H

K
R
2
0
0
H

K
R
2
0
1
H

K
R
2
0
2
H

K
R
2
0
3
H

K
R
2
0
4
H

K
R
2
0
5
H

K
R
2
0
6
H

K
R
2
0
7
H

K
R
2
0
8
H

K
R
2
0
9
H

K
R
2
1
0
H

K
R
2
1
 1
H

K
R
2
1
2
H

K
R
2
1
3
H

K
R
2
1
5
H

K
R
2
1
6
H

K
R
2
1
7
H

K
R
2
1
8
H

K
R
2
1
9
H

K
R
2
2
0
H

K
R
2
2
1
H

K
R
2
2
2
H

K
R
2
2
3
H

K
R
2
2
4
H

K
R
2
2
5
H

K
R
2
2
6
H

K
R
2
2
7
H

Sn
-p

pm
s

N N N N N N N N N N N
3
0 N N N N N N N N N

<
2
0

<
2
0 N N N N N N N N N N N N N N N

<
2
0

<
2
0 30 30

<2
0 N
2
0

Sr
-p

pm
s

50
0 N

20
0

30
0

70
0

70
0

70
0

70
0

1,
00
0

50
0 N

70
0 N

20
0

70
0

20
0

, 
50

0
50

0
30

0
70

0

50
0

1,
00

0
1,

00
0

70
0

70
0

50
0 N

1 
,0
00

2,
00
0

70
0

70
0

1,
00
0

1,
50
0

20
0

20
0 N

20
0 N

20
0 N

50
0

70
0

1,
00

0
20

0
70
0

V-
pp
m

s

30
0

20
0

30
0

20
0

"1
00 20
0

15
0

15
0

15
0

30
0

20
0

30
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

30
0

20
0

20
0

20
0

20
0

10
0

10
0

10
0

10
0 70 15
0

10
0

10
0

20
0

15
0

15
0

15
0

20
0

20
0

20
0

15
0

15
0

20
0

W-
pp

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y-
pp

m
s 15
0

15
0

15
0

15
0 70 10
0

70
0

20
0

30
0

30
0

20
0

30
0

10
0

30
0

30
0

10
0

15
0

15
0

15
0

30
0

30
0

20
0

20
0

20
0

30
0

20
0

20
0

30
0

20
0

20
0

20
0

20
0 70 15
0

15
0

15
0

15
0

15
0

15
0

15
0

20
0

20
0

20
0

20
0

20
0

Zn
-p

pm
s

3
,
0
0
0 N N N

7
0
0

3
,
0
0
0

3
,
0
0
0 N

5
,
0
0
0

3
,
0
0
0 N

3
,
0
0
0

50
0 N

3
,
0
0
0

2
,
0
0
0

50
0 N N

3
,
0
0
0 N N N

70
0

1,
00

0 N
1,
00
0 N

10
,0

00
3,

00
0

5,
00
0

10
,0

00
N

5,
00
0

2,
00
0

2,
00
0 N

7
0
0

5
0
0

5
0
0 N N N

3
,
0
0
0

7
0
0

Z
r
-
p
p
m

s

2,
00

0
>
2
,
0
0
0

1,
50
0

>2
,0
00

>
2
,
0
0
0

>
2
,
0
0
0

2,
00

0
>
2
,
0
0
0

2,
00

0
>2
,0
00

1,
50
0

>
2
,
0
0
0

2,
00

0
1,

50
0

>
2
,
0
0
0

2,
00

0
>
2
,
0
0
0

2,
00

0
>
2
,
0
0
0

>2
,0
00

2,
00

0
>
2
,
0
0
0

>
2
,
0
0
0

2
,
0
0
0

>
2
,
0
0
0

2,
00

0
>
2
,
0
0
0

2,
00

0
2
,
0
0
0

1,
00

0

2
,
0
0
0

70
0

15
0

2,
00

0
2,

00
0

1 
,0

00
1,
50
0

1,
50
0

>
2
,
0
0
0

1,
50

0

>
2
,
0
0
0

>2
,0
00

>
2
,
0
0
0

>
2
,
0
0
0

>2
,0
00

Th
-p

pm
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of
 
H
e
a
v
y
 
M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
r
a
t
e
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
2
2
8
H

K
R
2
2
9
H

K
R
2
3
0
H

K
R
2
3
1
H

K
R
2
3
2
H

K
R
2
3
3
H

K
R
2
3
4
H

K
R
2
3
5
H

K
R
2
3
6
H

K
R
2
3
7
H

K
R
2
3
8
H

K
R
2
3
9
H

K
R
2
4
0
H

K
R
2
4
1
H

K
R
2
4
2
H

K
R
2
4
3
H

K
R
2
4
4
H

K
R
2
4
5
H

K
R
2
4
6
H

K
R
2
4
7
H

K
R
2
4
8
H

K
R
2
4
9
H

K
R
2
5
0
H

K
R
2
5
1
H

K
R
2
5
2
H

K
R
2
5
3
H

K
R
2
5
4
H

K
R
2
5
5
H

K
R
3
0
0
H

K
R
3
0
1
H

K
R
3
0
2
H

K
R
3
0
3
H

K
R
3
0
4
H

K
R
3
0
5
H

K
R
3
0
6
H

L
a
t
i
t
u
d
e

68 6
8 68 68 68 68 68 68 68 6
8 68 68 68 68 68 68 6
8 68 68 68 68 68 68 68 6
8

68 68 68 68 68 6
8

68 68 68 6
8

1 0 0 1 4 4 4
12 13 17 18 17
6 6 7 9

1 
1

14 15 1 
7

18 10 11 13 15 17 18 15
9

10 12 14 15 16 17

27
0 0 0

32 28 28 37 50
5

52 40 35 32 47 35 56
2

32 28 25 58 48 47 28 22
2

48 35 50 15 32 57 47 50

L
o
n
g
 i

 t
 u
de

15
5

15
5

15
5

15
5

1
5
5

15
5

15
5

15
4

15
4

15
4

15
4

15
4

15
5

15
5

15
5

15
5

1
5
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

15
5

5
15 18 35 31 20 12 4
2 54 4
5 26 20 24 38 4
8 57 36 36 35 33 41 23 24 21 22 21 19
1

22 25 27 27 26 26 26

12
0

40 49 33 58 32
6 2

33 54 24 45
2

25 38 45
8 4

58

0
50
5 2 2

35 35 18
0

58 25 48 45 25 12

F
e
-
p
c
t
 .

s

1
0
.
0

2
0
.
0

3
0
.
0

3
0
.
0

2
0
.
0

1
0
.
0

7
.
0

7
.
0

7
.
0

1
0
.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

3
0
.
0

3
0
.
0

2
0
.
0

3
0
.
0

2
0
.
0

3
0
.
0

3
0
.
0

3
0
.
0

3
0
.
0

2
0
.
0

3
0
.
0

2
0
.
0

2
0
.
0

2
0
.
0

1
5
.
0

7
.
0

1
0
,
0

1
0
.
0

7
.
0

1
0
.
0

1
0
.
0

M
g
-
p
c
t
 .

s .
2
0

.
2
0

.
2
0

.
3
0

.
2
0

.3
0

.
2
0

.
3
0

.
2
0

.3
0

.
2
0

.
3
0

.
3
0

.
3
0

.
2
0

.
2
0

.
2
0

.
3
0

.
2
0

.
3
0

.
3
0

.
2
0

.
2
0

.
2
0

.
2
0

.
3
0

.
3
0

.
3
0

.
3
0

.
2
0

.
3
0

.
2
0

,
2
0

.1
5

.1
5

C
a
-
p
c
t
 .

s

1 
.
5
0

1
.
5
0

1
.
5
0

.
7
0

2
.
0
0

1 
.
0
0

1
.
5
0

1 
.
0
0

1
.
5
0

1 
.
0
0

3
.
0
0

1
.
5
0

1 
.
0
0

2
.
0
0

.
2
0

.
2
0

.
5
0

.
2
0

.
5
0

1
.
0
0

.
5
0

.
2
0

.
1
0

.
5
0

.
2
0

.
7
0

.
7
0

.
7
0

.
7
0

.
7
0

1 
.
0
0

.7
0

.
7
0

1
.
0
0

1
.
5
0

Ti
-p
ct
.

s

>
2
.
0
0

2
.
0
0

1 
.5
0

2
.
0
0

>
2
.
0
0

2
.
0
0

>
2
.
0
0

>
2
.
0
0

>
2
.
0
0

>
2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.5

0

1 
.5
0

1 
.
5
0

1 
.0
0

2
.
0
0

1 
.0

0

1
.
5
0

1
.
5
0

1
.
5
0

1
.
5
0

1
.
0
0

>
2
.
0
0

2
.
0
0

.5
0

2
.
0
0

.7
0

2
.
0
0

>
2
.
0
0

>
2
.
0
0

2
.
0
0

2
.
0
0

M
n
-
p
p
m

s

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1
,
5
0
0

1
,
0
0
0

5
0
0

1
,
5
0
0

1
,
5
0
0

2
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

5
,
0
0
0

7
,
0
0
0

1
,
5
0
0

5
,
0
0
0

3
,
0
0
0

5
,
0
0
0

3
,
0
0
0

3
,
0
0
0

5
,
0
0
0

2
,
0
0
0

3
,
0
0
0

5
,
0
0
0

5
,
0
0
0

5
,
0
0
0

2
,
0
0
0

1
,
0
0
0

2
,
0
0
0

2
,
0
0
0

7
0
0

2
,
0
0
0

1
,
5
0
0

A
g
-
p
p
m
 

A
s
-
p
p
m

s

N N N N N N N N N N

2
.
0

1
.
5

2.
0 N N N N N N

1
.
0

N N N N N

1
.
5 N N N N

7
.
0 N N N

7
.
0

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

2
0
0

5
0
0

3
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
0
0

1
0
0

1
0
0

5
0
0

1
5
0

1
5
0

2
0
0

2
0
0

1
0
0

3
0
0

2
0
0

1
0
0

1
0
0

2
0
0

1
0
0

2
0
0

2
0
0

1
5
0

1
5
0

5
0
0

B
a
-
p
p
m

s

3
,
0
0
0

3
0
0

5
0
0

5
0
0

1
,
5
0
0

7
0
0

7
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

1
0
,
0
0
0

>
1
0
,
0
0
0

>
1
0
,
0
0
0

7
,
0
0
0

1
,
5
0
0

1
,
0
0
0

5
,
0
0
0

3
0
0

3
,
0
0
0

2
,
0
0
0

5
,
0
0
0

1
0
,
0
0
0

5
,
0
0
0

5
0
0

>
1
0
,
0
0
0

1
0
,
0
0
0

3
,
0
0
0

1
0
,
0
0
0

>
1
0
,
0
0
0

2
,
0
0
0

>
1
0
,
0
0
0

7
0
0

1
,
0
0
0

7
,
0
0
0

1
0
,
0
0
0

>
1
0
,
0
0
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of

 
H
e
a
v
y
 
M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
r
a
t
e
s
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
 I
e

K
R
2
2
8
H
 

K
R
2
2
9
H
 

K
R
2
3
0
H
 

K
R
2
3
1
H
 

K
R
2
3
2
H

K
R
2
3
3
H
 

K
R
2
3
4
H
 

K
R
2
3
S
H
 

K
R
2
3
6
H
 

K
R
2
3
7
H

K
R
2
3
8
H
 

K
R
2
3
9
H
 

K
R
2
4
Q
H
 

K
R
2
4
1
H
 

K
R
2
4
2
H

K
R
2
A
3
H
 

K
R
2
4
4
H
 

K
R
2
4
5
H
 

K
R
2
4
6
H
 

K
R
2
4
7
H

K
R
2
4
8
H
 

K
R
2
4
9
H
 

K
R
2
5
0
H
 

K
R
2
5
1
H
 

K
R
2
5
2
H

K
R
2
5
3
H
 

K
R
2
5
4
H
 

K
R
2
5
S
H
 

K
R
3
0
0
H
 

K
R
3
0
1
H

K
R
3
0
2
H
 

K
R
3
0
3
H
 

K
R
3
0
4
H
 

K
R
3
0
S
H
 

K
R
3
0
6
H

B
e
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
i
-
p
p
m
 

C
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

70 50 50 50 50 30 20 15 30 30 30 30 30 30 30 50 30 50 50 50 50 50 50 30 50 50 50 50 50 30 50 50 50 50 50

C
r
-
p
p
m

s

2
0
0

20
0

10
0

10
0

2
0
0

3
0
0

3
0
0

2
0
0

15
0

15
0

1
0
0

2
0
0

20
0

20
0

15
0

10
0

1
5
0

50
0

10
0

1
0
0

20
0

15
0

20
0

15
0

10
0

15
0

2
0
0

20
0

15
0 70 70

30
0

2
0
0 70 70

C
u
-
p
p
m

s

70
2
0
0

20
0

10
0

1
5
0

3
0
0

1
5
0 70

2
0
0

20
0

5
0
0

1
x
0
0
0

15
0 70 50 50 50

15
0

1
5
0

10
0

1
x
0
0
0

1
5
0

15
0

5
0
0

15
0

3
0
0

10
0

7
0
0

10
0

10
0

3
0
0

30
0

2
0
0

5
0
0

1
,
0
0
0

L
a
-
p
p
m

s

70
0

70
0

50
0

20
0

50
0

50
0

3
0
0

50
0

50
0

50
0

3
0
0

50
0

50
0

3
0
0

10
0

15
0

20
0

30
0

30
0

50
0

50
0

3
0
0

30
0

30
0

30
0

70
0

50
0

20
0

50
0

20
0

50
0

50
0

70
0

7
0
0

70
0

M
o
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

50
<
5
0 N N
70 50 50

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0 N N N N

<
5
0 N

<5
0

<5
°, N 

'

N N

1
0
0 N N

<
5
0 N

<
5
0 50 50 50 50

Ni
-p
pm
'

s 10
0

10
0

10
0

10
0

10
0 70

10
0 70 70

10
0 70 70 70 70 70 70 50

10
0 70 70

10
0

10
0

10
0

10
0 70

10
0

10
0 70

10
0 70

10
0

10
0

10
0 70

10
0

P
b
-
p
p
m

s

50
0

2
0
0 70

10
0

7
0
0 70

3
0
0

2
0
0

2
0
0 70

10
0

50
0 

 
2
/
0
0
0

30
0 30

3
0
0

15
0

50
0 70

10
0

10
0 70

70
0.

50
0

50
0

30
0

50
0 50

50
0

1
x
0
0
0

1
x
0
0
0

15
0

3
0
0

10
0

1
x
0
0
0

S
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S
c
-
p
p
m

S

10 10 10 10 10 10 10 10 10 10 10 10 10 10 1 
5

1 
5

10 1 
5

10 10 1 
5

1 
5

15 10 15 10 10 10 10
N

10 10 10
<1
 0

<
1
0



S
p
e
c
t
r
o
g
r
a
p
h
i
c
 
A
n
a
l
y
s
i
s
 
of

 
H
e
a
v
y
 
M
i
n
e
r
a
l
 
C
o
n
c
e
n
t
r
a
t
e
s
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

K
R
2
2
8
H
 

K
R
2
2
9
H
 

K
R
2
3
0
H
 

K
R
2
3
1
H
 

K
R
2
3
2
H

K
R
2
3
3
H
 

K
R
2
3
A
H
 

K
R
2
3
5
H
 

K
R
2
3
6
H
 

K
R
2
3
7
H

K
R
2
3
8
H
 

K
R
2
3
9
H
 

K
R
2
4
0
H
 

K
R
2
A
1
H
 

K
R
2
A
2
H

K
R
2
4
3
H
 

K
R
2
A
A
H
 

K
R
2
4
5
H
 

K
R
2
A
6
H
 

K
R
2
4
7
H

K
R
2
4
8
H
 

K
R
2
A
9
H
 

K
R
2
5
0
H
 

K
R
2
5
1
H
 

K
R
2
5
2
H

K
R
2
5
3
H
 

K
R
2
5
4
H
 

K
R
2
5
5
H
 

K
R
3
0
0
H
 

K
R
3
0
1
H

K
R
3
0
2
H
 

K
R
3
0
3
H
 

K
R
3
0
A
H
 

K
R
3
0
5
H
 

K
R
3
0
6
H

S
n
-
p
p
m

s

30
N N N

30

N
20
N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S 
r
-
p
p
m

s

50
0

30
0 N N 

 
1
x
0
0
0

30
0

20
0

70
0

1 
xO

OO 70
0

50
0

1
x
0
0
0 N N N N N N N

20
0

20
0 N N N N

3
0
0

2
0
0

2
0
0 N

2
x
0
0
0 N N

2
0
0

2
0
0

30
0

V
-
p
p
m

s

15
0

15
0

15
0

15
0

20
0

20
0

30
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

15
0

15
0

20
0

20
0

20
0

20
0

20
0

15
0

15
0

20
0 70 15
0

15
0

20
0

15
0

15
0

W
-
p
p
m

s N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

s

20
0

20
0

20
0

15
0

30
0

20
0

20
0

20
0

20
0

20
0

30
0

20
0

20
0

20
0 70 70

10
0

10
0

10
0

15
0

10
0

10
0

10
0

10
0 70

15
0

10
0

10
0

15
0

10
0

20
0

15
0

20
0

15
0

20
0

Z
n
-
p
p
m

s

N N
2
,
0
0
0 N

5
x
0
0
0

5
x
0
0
0 N N

3
x
0
0
0 N N

2
x
0
0
0

2
x
0
0
0 N N N N

5
x
0
0
0 N

3
x
0
0
0

7
x
0
0
0

1
x
5
0
0 N

1
x
5
0
0

3
x
0
0
0

2
x
0
0
0

3
x
0
0
0 N

1
x
0
0
0 N

7
x
0
0
0 N N

1
x
0
0
0

2
/
0
0
0

Z
r
-
p
p
m

s

>
2
x
O
O
O

2
x
0
0
0

1
x
0
0
0

1
x
5
0
0

>
2
/
0
0
0

1
x
0
0
0

>
2
x
O
O
O

>
2
x
O
O
O

>
2
x
O
O
O

>
2
x
O
O
O

>
2
x
O
O
O

>
2
x
O
O
O

>
2
x
O
O
O

>
2
x
O
O
O

1
x
5
0
0

1 
x5

00 50
0

1
x
0
0
0

1
x
0
0
0

50
0

70
0

1
x
0
0
0

>
2
x
O
O
O

>
2
x
O
O
O

1
x
5
0
0

2
x
0
0
0

1
x
5
0
0

15
0

2
x
0
0
0

20
0

>
2
x
O
O
O

2
x
0
0
0

>
2
x
O
O
O

1
,
5
0
0

2
x
0
0
0

T
h
-
p
p
m

s

N N N N N . N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N


